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SOMKID HUNSANIMITKUL
SANGKOM ROOPKAEW
MR. ATTASIT LASAKUL

( ADVISOR ) ’1991

ABSTRACT

This thesis is device control electric equipment by
Mircoprocessor with real time clock to control electric device éan
control output 8 channel. Program of channel will have function
operate give selected 4 function. Reach channel will have operation
of program free-dom . Program can control limit current circuit by
software . It is usely a lot of safety system electric.

Program can set time in 1 second minimum. Working of circuit
is control by software which control all circuit and have screen

LCD type. Detail of circuit and software arein this thesis.



<4
unn 2

<4
m 3

o
unn 4

4
unn S

190

N

- '3
- 1aquizdvﬁ

TAULIANITNININ
£ s
- nﬁﬁﬂizqnﬁ1ﬁ01u
- TATYA719 FUNCTION

TAT9A719 MODE 1w MANUAL

dquﬁ1u§unw1ﬁﬂqwu

- CPU #1§ﬂ7uquisun

- 171769 MM58167 RTC
- 3BUAAYHA LCD
Tﬂiiﬁ?ﬁilﬁ%ﬂﬂﬁﬁuqu

- Block Diagram of Systenm

7937 XKEY BOARD

2937 DRIVE

14935 CPU BOARD
1RIYAT19 PROGRAN
- Flow Chart
- 38n111H e miatas
HEU
NABNTINYTERH
O REEELRER
ATRBWIN
- Soft Ware

- Data Sheet

30

34

42



'
33U1=ﬁ¢a
- 4 du s Y] PP . 4
1. wmu1LaTacnuag?unaqaa1a1nuﬂaﬂ11uawu17ﬂ1un11n101u§enu
Y] <4 v v < 2 v e
2. 1591uqutn¢aq1ﬂ1ﬂﬂ1nweq LW LUUN1TUTERBAWA YL
. { P ]

3, ﬁwuﬂ1nuw1ﬂﬂ75qna1§1uq1u§1uauq1é

ABULBANITNININ

1. @8 load ‘1A 8 channal 74

2. TdunTuluueas channel qar 100 TUTuNTNNAL L URBAT=RDHY

3. Tun17187¥n1390 REAL TIME CLOCK uf111 main suwadnn
BYLAuRDTA

4. AIWANNTzuADAY load 1AIH load ﬁ1q1ua§1uﬁ1enszuﬁ#ﬁ1n11

1

B|ee

v 4 4 2 v, )
5. A7 781U1R21 load NiATEYHS ON URINMUNIBINTR
6. §1M1T01IN1T ON/OFF load 1RIRZRTY
; 4 4 C me
7. dWrTan1anITUsuATH LATaYTRIINLATAY IBH PC n11ndnaRa

d
MITUTUNINLRTANNRTE 7 TUTUNTY

&
1

8. i FUNCTION BavTU1untuiifivwun 4 FUNCTION on
FUNCTION 1 ﬁﬂqﬂutuﬁauﬁuqnﬁu
FUNCTION 2 ﬁ1c1u;nﬁauﬁuqn§ﬂa1ﬁ
FUNCTION 3 ﬁwqwunnﬂauﬁuqnz&au

FUNCTION 4 ﬁﬂqﬁulnﬁauﬁuqnﬂ



FEATURES

1?2Un7&1wﬁjﬁ1§1w 220 V__

?auaﬁqualﬁuaa LCD ®IN1IOUAAIWATA 2 UTTHARE 20 §9

By i1 TR 18 TaBIzuARY Tu-1Aeu-1 uaztanfudnnavras load
71 load a§1uﬂnwvs1ﬂ

o d I's ol _w [} L
AEUATATIUIR 24 ABTHYIUIIBUAYNMATE FUNCTION

3.
. E % 41 ), . v
4, dwn1nn141uun137ﬂsun1unua§1a uarniniTrupana
Ma o v . .
5. A7¢uY back up data naqTU1un1u1unmzntna1wﬂun11ﬁTU1un1ua§
{ . w o { 'S
6. ﬁﬂuﬁiﬂﬁQUﬁquﬂ7&1&7&851411ﬂ9&ﬂ07ﬂ
{ v
HRENE LGNS BRI
& - g - 4 ar v
1. 1ﬁnvuqun1su1un17uan TRENTTAYLIRINVINIIIUTBILATDIINTIN
of . ] L} 4 < - ar . Vo ]
HANTAUIAAINABLUAY nvaa1uawaun11nqqaaan11n1uqu
vy ' 0| rs ' <4 P I '
2. Tﬁnvgaawaaqdwuiqunvmquaaﬁq tdu tﬂiaqﬁn:nnaqnnsqu
4 .
LARTANNBUATTNINIY
ar - (v} ( 4 ] a
3. RMIUNITUTEREAWAIIIL Tﬂsnﬂsﬂagﬂnim?ut7a1n1u151ﬁ¢1u
\ 4. g d o de Lw
L8 LATANNIAINL8Y Laiaqan1n5e1ha1ﬁowu
¥
/4 [} lll;' E 2 E 7
4, ﬂvuqqunimn§a¢tﬂﬂDﬂa1u11a1 VEW - AN TLDRTNRTRAWTINAN T
QI ‘.) 1 J 4 ) [ T
tUasu1Tuualan Lniaqﬁwaan%lau?uuaﬂawuazuaqq
% P I's ‘
5. 1ﬁdﬁn7un11tﬂaqUnsm1ut1a1na1qﬁu uazUaLasIuRaLLEY (fu

7L UaTvin e Tasa n17tDﬂ1WW§1ﬂwx§ﬁ1u



TRTIR

719889 FUNCTION PROGRAN

FUNCTION 1

FUNCTION 2

FUNCTION 3

FUNCTION 4

d'('Ju . ar (¥}
tUuﬂenﬂun1n1ﬂ7un1un1¢1uqn1uln§aunu TaaTuTunTu
. H - o o ¢ ¥
WNINVTRIIIFBULANIE TITHY BANUASIUAN L NN
& (o o . - < .
tindantuniiemdutay 1 aNRe TREXIN1TONRER MR
[ (l} .
1unqa1u§ﬂa1n1a TUTRNTHIEAINITRTIRT UL NN AU
' P - gy
FUNCTION 1 uRa¢ilwNn11879378uTauia e 28
gL e 4. 4.
LoudenFunnia e wInTay 1 LAEKl TRERINITIONIEA MR
5unqa1uiau15au15 TUTUATHASHINITRTIRA DU L N BUT U
' -~ o « a w
FUNCTION 1 UA3£IWNNIIRTIRIUNTUTALLRAUALE
P 7 o . <4 . -5
LUuJGERunn1¢1u1uiau 11 Taaﬂ1u11nnisnﬂnua1qun
TwraulA TUsunTHaEi NI TRTIHBL L MBI FUNCTION 1

' < . a u
uﬁ?zqunﬂTﬂTQQQunuavlﬁﬂH?HiﬂUﬂﬂ?E

TRI9HT19809 MODE T MANUAL

MODE 1

HODE 2

. ‘ < 4 :: v
nan17ide/0a load TABRTY LUBAVLIRINTUTUNTNRYLE1YT load
3 N U o «

AN MURINTUTUD TURKIUN

177106/108 load TABRTY TRETHATSRITUILATY



N
unn 2

a’mmuqumsﬁwmﬂanzuu

(v ‘o < ) ! -
Tnvcﬁ?1qnaq%ﬁg z-80 WEMINTIIN B0BO WANTIBAYLABAUANATIYLWNLANDINNAE

o < < v & ) « <
UT-‘fﬂ'l'f;lJ']ﬂnu Uﬁﬂn\(ﬁﬂzuﬂ'nlzﬂn 2.1 lla‘ﬂ\i‘lnl“uTﬁT\ia’T']\Jﬂﬂ\‘gwg z-80 nUTT?a\"“&

uariadlanuia 40 11

O Srvoyr ¢ I

JManmy

.
uresnyr

Fer ey

zr™

Frre uma

F¥mme!

|

% Tann s -
s L_.'E.._*D ALY

> ryee nenumn iy

Jtmmrdea: g

nwns Ry

ot

|

P2 St Lt

Unurewr

s
!

¥

L]

T
U Vnateesr 3 i

Kl
TiUn 2.1
x

(3 <
uaanYaazunwuiwg 7-80

v v s ) . ]
TR198719A189uT89 2-80 %ﬁ§U1znauaqs?aﬁtaasnwaﬁunﬂwuﬂin1Eauuazawu15

< a -4 ' aa s a oy £ o s
Y 208 un TnausntUunqunaqiaﬁtaa1nu1a B un 18 TIFIADT UARLIIAILABTINYG 16

- - I's - { Ve 4
Undn 4 Tadimad Taaﬁqn?aaxaa7udaq1aaQEUn 2.2

firmeicne

L N ™~
A F £ F
B C BI cl
D E o E
s ’
H L H U

} nonfauninps
uazinan

i R

Geniimens IX

- - £
BUNARISTIADS 1Y

cuRewDuiIRDS SP

hsunswnisihiees PC

o { | &
EUn 2.2 uﬁao?adlﬂa1ﬂﬁoqn§a§1u Zz-80 -

-
€

b (4
> Siminns
jL et




\

¢ o o -
FadiaaTuannideuna
e s ' - o aia 'S P o v <o
iﬂﬁtna11unquu1nna A,F,B,C,D,E,H,L 1Uu73LABTINIR 8 UN Nl mna
g iaa i v a . v .
TﬁBﬁﬂNﬂTﬂU?znaUTQNlUHQT?dlﬁBTTﬁ #8 AF,BC,DE ‘uar HL TagToeuTuanumsnng
wa '] - . 4 - - g { « < . &
TIRIARTIUIG 16 un n11n1:n10151u§w§awqaza1ﬁstwa¢1ﬂﬁlaaitaadn1an1anLUu§
¢ o { - v ~ LV
?3ﬂtna1151nanzzaﬁauanﬁugtalaai F AD WWan uwWanmay Z-803sd 6 R3vlHLuae
. ' d P4 £ : Ve
8 Un A Z-80 BIRENITIUNLNEN 2 UNUASNATOLUNIARIAET F  TI8W1INTRATUNITLEN
. . o ¢ w a d
FLEINNITNTEMIRIMNAIFINIVARAAIART  wiaaBanTlh  uasdu1909f F inNaudIania
: 4 “ o v £ oa I's P ')
ZainpTIMhuiY A 4RT  swnaslUNIAFIADTIMIA 16 UnlA .~
] s
nqu?%itaavd11ao
< S ' g wu w Cw & w N PPN { o e
tﬂunquiaﬁLQHTnﬁ1u11nLnunaga1n TﬂslUua%Lnunaganuwawniaﬁlnasnan,ﬁna
s 4 - o 's ) 1
Lnavqﬁﬁ3vﬁﬁvanu B %7 A@ A’,F’,B,C7,D7,E7,H°,L° F3dtaaTinamilfiunisiny
1Y " do vaa { o I v O aa s ' Yo +
na§a31n1ﬁ1 TUA1TNRAINIITHIRIFLRBTNANNINIRAB 19DUNDN AYURTIRLABTINAIUINTN
. 'S { a v
AWW1IANTENINNRBRAITRTUAZRDINTA
. ) .
nqu?%dnaa1n1§q1utaquaa1q
' i & oFa P a d 2 o .
TUTURINLAIILRAET (PC-Program counter) (Yu737(RITIUIG 16 UNNIYUR AT
. ’ . Fa . £ [
HURR UNUII BN TY SURTH TUERS AN 2EAV1TNTENINATI WON Taﬂﬂmznvnnianﬁﬁqagjng7
I'd ' v 4 N h, o ' ' By Veagal 4 .« o
un7uLﬁﬁvtaa1a=1UQ1wpnagngaﬂlaﬁuﬁtuﬂﬁ1ﬂaqnwuwuqﬁuwuqsﬂqwuaw1niwga1uaw§q
- I ) { a . B, @ e o .
UIRRIINNUNE ﬂﬂnag?uTﬂ7un1u1ﬂ11LnawﬂztuuaamujaagﬂeqﬁTuuﬁwaqnﬁ1n73n1011
' ] N PR v o4 ] < 2
Lungy uﬁﬁwn1n%ﬁ§nvsn1ﬁ1501%51u1ﬂaqa1unu¢au AR LRTANIZNTETAAT NI
2 's . - wa
THaa L 3 TuTUTUN TN LAY L Ra TIRBE 19 DA TIIR
4 . e F | < -1
' dumawanieBd (SP-Stack pointer) 1UuTadiaainimuie 16 Un nifdawTus iy
ar 4 4 ¥ L} (Y] ‘: L]
ﬂquantﬁ1ﬁ3uuuqanaqdunnna§1uRAM TRBFIMIASRURANANHNLTATIAT 9L M I8A2
“ & o o P & v Yas e v “a I'd
AWUULAYIHATL ﬂgu BaNATURURRD IR TUAZ 2TV IBWENNIRINDANATIALADT
TvE = +ount, Y ! 4
- d¥. ¢ . «a P P ' '
avetudig WhnES lud g 8lun 19 sen 1M Ra TN uasn2TiIENTYTUINTHERY AN
a a la ¢ ¢ Py 2 o v ¥ 4
AETUNITEULARTTWNR12AVTUTURTHLIAYI L8R TR TATUNITLALTAETITURURR ATUINETUT

a {ow & . o w & . o o {
uﬂTﬂﬂﬁU??ﬂaulﬁﬂTiuﬂ1Uﬂ13ﬂ1BQTU1uﬂ1NMRﬂﬂ?3HWR1ﬁuﬂﬁﬂRUlHWNTEGTUTHHTN&RW?

{ ' . a4 o . o R 4 o oo ow .
LRaTINN TunupvieaIny ﬂ17n751ﬂﬁ1un1BQTU?H“TNEaEﬂtﬂu‘ﬁﬂ?ﬂu RIUUNTITNTEN



a fo ¢ a ' YV e Lv, radd
TusUnasant A ITWM T TUTUNTHERE aﬂuWTﬁaunu1a1uuniuqﬂ
;]
- - { . . ] 4 atn I's
autaRTLIdLaaT (IX,IY-index register) %wg Z-80 NBULARIIRLARITUA
a o P e . v od 2 o 2 d . v Qe
186 Un 2 /7 uRazgInmuIniduEIinuuentas837% (base address) tuwananuInga?y
- q’ . . 1 o W JQ ~ .
YaRiaTANUYPRIRRUARIRTATV(index addressing) ﬁuTnuﬂﬁazsaununaganaauwnun1
< - 4 2 o . Ve . oo W da “ o« o ¥ « '
80 8 un luﬂtﬂunvnﬂuuauaaLa1aﬂwnu91§4naganaﬂunnnﬁwﬁou 151198011
< ¢ . J [ - ’ ¢ 4
paiwariyun (displacement) ?qastnu1u3Unadn11an2 s AANWRLUUN
o ¢ a 4 .
BULRBITWNLMINARLRTHTIHLABT (I-Interrupt page address register)
EN le (& L) - &, v s fo €a o
NI RBTTUNDBIZ-B0UNA 1B THIA uasTnuﬂnuqnn11un11auLaa11wnuﬂ7=§nﬁn1wge
' - o P - Y y .
NR11RBNURINTNBIMAALATATAEN I DN TUN TE T IHN T IUNTAN TR TUMEIBR2IN3
] -~ [ w 1 oA o { ZS - a ¥ o ' .
Taaawﬁaﬁw1u?adtﬁawl11unun1nﬁqu1nqunim1wa1twa1a5n 8 unglugymiIsad1n4n
4 . ¥ ") ¢ & 5 - v adg Y
LWARIA TR THARAL IV TR TUTUNTU LA RATLWANTEN IR D TUR 280NV TRISTINTINATE TRR
v . o o ) .
L3RRI TAn 1A TN B8R 1N4Y
aa = [ . o ' o o
TIFLRATILWENULIBRIINST (R-memory reflesh register) nﬁ1na§wgnunuva
.2 a t e . A - v ] ' da a a oo
ATMIMUUTAGUNRIBABNUNULIBAIINRITUAT LRRRTIRTIABINE a8 N1INR FHe AU INRNE IV
of < 4 ] [ vy o 4‘»
ﬂ?iTlW?HﬂT?H?gﬂﬂ?? HRTIUMU U UUTINT T Z-80 Inpaand1lien1TRUIAaUR NN
2’ < ] o LB Y =N (] ey { Agd 34«
TnrsTudtruaad I Aeg1vaRTuNe  TaaR1Ty R TadLaaTsciwnyuan 1 MAATINI
. -' i [ ¥ [ ¥ lﬂdu a e ’ -
NINTERNINITIWEATT uasasﬁqaan1UHquaalﬂ?duﬂ1uﬁ?uunn§u551ﬂmﬂwn11 ML
- (- o o [ . ’ o~
naqnWquﬁaztUuaqnvstEsqnuniﬁgaqiwmwm?Lﬂﬂﬂﬂﬂﬂﬂ VIR TONIRAR TR YT A
s 1Y) e re- .« o s
LRBT R IR URRYIRTAFLABTHALLIENNATEN19AIHITRERTIINTR
- ¢ & aa i _w & o
WBRAINLALABT (accumulater) uazuvan (flag) tiugAdLRaInt o L dunaniu
£ o I'e I's P . - s S o o P ]
MTLURATITALURTUTUARIMTUNTENINIVAARAIRASUALABIN  IENLWEY 8  UNLTEAI
a Pd . ] - 4 a0 <
uanevg:alnai (accumulator) ATATENITUR IUTAINUIBANAATRATURERBANBANL DA
4 Y 4w o A <4 o~ {8 I'4
LU TANA 188 1INERAVUEAIRNIUEATIWIBIL VAU THENR TR Lﬂutqau1nwaawnLUu§us
o &€ < ' a Ao a . - s P .-
WRRUNLURUINWIBAUNAINANIBURITDENTUNITATENINIANAR 1HAT uﬁﬂotqauﬂnwwsng
a o : -1 v oo [y e aa ¢
PTER “AY 30lua1u331wwaawnuﬁﬂoﬁﬂwusTﬁﬂ1auWan(flag) HWRNLURTIFLRDTINR
- : - - L & aa 4 a Y [YRR
8 un §¢ﬁﬂu11911unuuanﬁ1gxaLaaiwaiiﬁlnasnuWﬂ 16 unls 1918 W90 TFARY

4 ¢ ¢ T w4
1un11tnaauﬁwaﬁagaawnuaﬁﬁvgLataa1 A GASUWAD F TUinu1a%u A? uar F? Yeiva



[ 4
-

MIMNTTEN MBS A URE F RUTsRNBn weE ¢S
. . - é - . . . .
HUIBAMUIUNNABKE IR TUREABIN (ALU-arithmetic and logic unit) Mkt
< w N fto X ™ . . -~ 's -
U1zu7auanﬁﬂﬁQﬂaqiﬁgnaqnauwuLaa18Qiuagnunu1anwu1un1oﬂmaﬁwdaiuasaaan(ALU)

: . < o q o 2 w d,y o
%\1?51«81ﬂﬂﬁ!anﬂ1?”']"]'mﬂ']Euﬂﬂ%WgVﬁﬂﬂ"ﬂ‘[ugugﬂ‘lﬂuTﬂ‘n‘u'Jawa ﬂ'l'ﬂj73u'lﬂ“ﬂnﬁ"lﬂm

Oﬁr;ognnwmm (R

FMAIVLUTD

E 7
IBYTERVRE

Y™ 4
' grovdly ) un 2.3
L Y | WHAINTANUDEY ALU A8l
- IR L/
ALU o |Fimesinached Fimmeddrda-}

U IR
WIIANEITDART < - —3"10‘!1"_1.11 }
g 27 Ok

|
1
i
Vruvmese 1 fin 12 EWATURUNEITS ‘

gy, ‘ - . - -
‘I’dﬁlaa‘mﬁouasa’mﬂ‘mqu (Instruction register and control) Iunav
. - ' et ' B s [ 13
n1sn1n11Luﬁ%wgazawuﬂ1ﬁaawnnu15911u31ntUuﬁvunaqTU1un1u TRETRARVFIHUNL DY
v 4 . K A, ‘
194 IR Luan1n11naa1uda1ﬁquasaqammwmﬂduqun11nw01uﬂ151u§ﬁ§ n?aﬁvuqun11

2
. . " o 4 .
NINIWBAITEUY Rmmwmﬁququtnanﬁnsaanun?uivu1sﬁweqnu 1wa1§nququ1un11n1¢wu

Aoty S A
. LI R o et ,
N113881089 Z-80 - - | wRER__18 s, 3
o4 & o a S 1073 <22 _g_.ﬁi
Z-80 TWsLUwIATINTATTUT TR = | m5_a B R
* WA 2 57 5 L iga
(ta o o v I 38 .7
LEDTNNBTLREY20 87 TREWAANITURTD VA RFSH_ 29 | R NN
. . f HALT _ 38 - #—*Am
< 1 %) + -5 + —_— - N -]
Z-80 tﬂuiw§1a1aaﬁu91mna11ﬂa1u ] T2 o L
v . ¢ 4 4 2 §§ - T -
ABVUIENBUNLAUNIMUTENALBUNIZUED e e ] M)
t \ Ressl 28
. < 2 anme| SUSRQ 25 ] o w0y
nﬁsanwuluaasiauLUuﬁﬁg AurDY a‘{amﬂx 2 _$%_§
I po——te Uy
v o o U _.-3-.93 r Gednm
fesstTenavretiduaniaTd Ugta g _s X
sV 1 € 2
-r - L
gauaziwmﬁmﬁduqu N1TIAIIBIAAY GND _29 07 J

ve
: 1&&42Un 2.4



-3 . lluz
TR LRRREBNEIAIVUFRSTRAIY
ar 4 -34’ v - .
AC-A15 VAURRLATA 5mm1mnaanuwa1nﬂﬂ1a%tuaﬁuazﬂuuaanunmsh1ghTaan1
v ¥ ¢ I's o T v 3 4v~qoul
LnawuLUuLawnqnuuuiaﬁﬁtnn HRUARLATAURIANUNINNA 16 ﬁwatua%aiwgnaaanuauua
. L 4 ¥, “ & o . (i ¢
AIINITIANINANZ (16) =64k un RANIINURIUBAILARLATHAS L URRINIVUAL UBTUATNEY
{ a Il daa v e a4 N woa a ¢ -
qUnim BIWN-LBINUN Taﬂﬂmzn%w§n1sn1ﬁwﬁqlnaanuauqnniataﬂnqnnwnaeuaatﬂsﬁuﬁ
a ' & & - ¥ - da I's vl
T 8 UNATICAO-AT)IZUFAYRILUATWATN acuuti1a¢5§ﬂn1mauqnn?atannqn1anqnua
{ o ¥ 4 f}
2¢(8) = 256 waTn 1unm531QL1a1?LwﬂLuaﬁmmme71nanunnﬁ?1Wﬁ (refh) a1luuan
- [ 1 .4 [
LATALRAD-ATITUAASANBA L RTAIAINUIZADIINI NS TATUN TS L UL
- @ e o 4 - o e W v
DO-D7 uwxsga {data bus) LUuanumsnaquﬁuUUZnﬁnwqz—Boiwguuﬁnaga 8Ldw
v v g wu ' » f A w ot e - o da s
uﬁnagatUutﬁun1ew1unaqna§a15n11q%w§nuwuvaﬂv1uaﬂ 3wgnuqﬂn1mauqn-ta1nqn
o ] {a IATTY >
w?an11&9ﬁ31=ﬂ11¢gﬂﬂ1mauqn-Lawnqnnunuuaﬂkuaw
A o 3 14«"" Y G R
M1 Machine cycle one dNanwuziuulageunaasn "o H1uan1nn11u113w§n1a4
' E) ~ A (A ¢ y '
B8 TAN Iz LUK 1unmsniﬁgtWKﬂwﬁqnﬁaQWTﬁaﬁ301und1uuaqnlnsﬁ?wqiunmsLWﬁ1uua
{f o . o Qe w ¢ X oo - - W ' e
Aazlun  AnvacIavAIEINNe AWTARARDYIUNAS TURKRIE BansInn M1 BTSN TN
d - ) u(
IQRQ (WAURNARIUSNNIRBUTUNITAULRBTTUN
2 o v a ~4""d <
HREQ Menmory request (UuansasTaidian IuaaInuaarun"0" i dud 1a/yqian
v | ala W 4 a ' oY P ' o
uan?wn11u11§w§aaqn11tﬁauWTBa1unuuaﬂ11uaﬁﬂ1uuaatasﬁnd1wnaag1uuaﬂLa1ﬂua
< V' v A "'"’nn
IORQ Input output request LUu:awnqnannmuTﬂsﬁtnnﬂuaaanuanaﬂn 0
[Y) ] [y @ v g a { o a
uan?ﬁuiﬁﬂ?ﬁ%ﬁgnacn17ﬁananqun7maugn—Laﬂnqn TRENARLATAUABUNA1IE TR
] ¢ ' [V ¥ E % a}oi ] 1 <~ e g Vv
ALY THBINn ﬁauuﬁnagaazudﬁenagan?su017d¢n1513n11q%wgnul/OuanﬂwnuIORQﬂﬁ
« ¥ o o S - . w Py lo ¢
Lnapuw BN uFYIR M1 uanﬂeﬂnwusn%ﬁenwaqﬂauauaqwanwTautaaiiwn Taagounay
o vV P + N P Y - ldo ¢ £
uﬁnagaazunwﬁdquutnnuwa1sﬁ1naqaulaa1suntuataas
[ e : PN B o :
RD Nemory read LuutawnqnﬁTaTﬂlanuazuaaﬁwnmsaaan "0" RDIUURILANIN
Yaa [ Y ' . o [4
nmsu%wgaaqnwiawunaganﬂnwunﬂﬁ11ua1n1aqﬂn7ml/0
- = ! Danpan Y
WR Memory write LUunwtaﬁnqnuuu131dtﬂnuasuaﬂﬁwnmzaaan’0 YR U
| ot W - v - . I | PURE e N
uanvﬂ%wgaaqn11tnsunaga?ascnau?uawuuuqnuaﬂta1ﬁuﬁn1nua 2190 YUMII8R 1IN

< ' 8w
u1aqﬂn1m1/0n1n



o < o f . a { -
LRTAUA  Tudon AD-A6 LUuuaa1a1ﬁn1§1un11?lw1ﬁwu1an11uaw1au1unﬂ Aouln A7
d"" o ' LT 4
31y "0" RIUUNA1I5-ABITUFAVABAYTIF 68
4 V| Y S 4%-1»
HALT halt state tUutawnqnnuaﬁﬂWQvaaain 0" RYNINHALTR=UgAILND w§1ﬁ
« . oo ] ] ES fo & 4 « P . o
nvsnwawquALTuasaznqﬂ7aaun11azun17aulaavsunn:aiLﬁn nmsnag?uﬂquALTﬁwg
A .o e e . d _w o - . 4
L LANBUNIAINTENIAIRY NOP(no operation) twatinetgiaatunn i twar iy
. ¢ .« A a {4
mmeUniznwnﬂi?stﬁnu1591ﬂu?1ﬂuﬂ1au1una
. < Py Py A A, P -
WAIT Wait LﬂunwauqnasuBRRWQusaaﬁn 0 WAITlUun1n1nuauﬁaolwauan%w§1n
- ~ad ¢ o 14 Q < o W, 4 o Ve
iugwqaia 1un1mnqﬂn1m auqn;taﬁnqn wianuaaﬁ11ua11uﬁwu17n1un1adqna§a1ﬂnu
€ o . . vea v ae { o ¢ 4. ") 2 o
WAIT iztUuﬁunwﬁwiu§%¢n1awaﬂnnqun7m auqn-taﬂnqn NMIIURIAAIIN L T0 19

< PS <« W -~ [ 4 w
INT Interrupt request LUunwauqnuaﬂﬁWaaaaaﬂn "0" INT iuuinaandsiy

e ée

- { 4 d a {o laa 4 o
uuﬂﬂwnqﬂnvmauqntawnqn twanaqnwanzautaa11wn§wg §w§a=n1n11aivﬂaau
1 Do e —— A\ 78 b &
ﬁmmwmuqﬂqniqnaun11nssn1unasﬁwae nwsaauﬂuaquaeﬁ1n11§utaawiwnﬁwu17naau
Y] { ¢ v - da & a < (o & £
Qu1a15ﬁaﬂnu11 ATENTLINATBULAR T TUNWRLWABY (IFF) N1TROURUBIBRLRATIUNIL L DA
$ 4 © ' <4 ' - Wl
TWIREIRA 9N BUSRQ suaARY 1ua§ﬁgﬁauﬁuaenanw1aulaafswn ﬁﬁgazﬁ§w¢5mm1m
ABUAIBNITAT19FNNINTORQIENI 198841287 M1
. \ 3 - o < o {4
NNI Nonmaskable irnterrupt tUun1auqnnaznsnuan§ﬁ§1unmsnauwaﬁnwaonﬂs
- fdo dw aaliqaq W w t [ T « o AR
autﬁ311wnﬁ1315u3w§qs1n91ud1ﬁm§en1w INT NRIIABHUITABURRANLATATENINUNR DS
- 2 ¥ . e f w wa o - <
A1TLINLBNTAY ARITURMMLY 066H TagarTUNR A17nTeTealungenTunsan %wgﬂs
€ { a _u 4 v oo . a 4 < X - {
LNUANTUTUNIH LAY LR T LAY TURLRR LRI TANRUTUNIOIML AN L N L RTIRUNITIRLRET
o
Fun'tp
[ - r o 8 « wl a . X
RESET ResetLUunwauqnnuaﬂnuﬁ1aaa?n O"NITTLENTUNINUITUHWAR U
! S S,
1.R1383PCIURL UKD
. B 7 A
2.IFFQ51ﬂ§un11Qi§ngg'%ﬁ‘“'ﬂ‘AR
Q< s o
3. 73R IARTINENA00H
N s L
4.73FLABTRIZNA00H

P - b ( 1
5.ﬂzunn1tﬁnautaa11wnuwa§n1uua0

008472



10

' -~ Y o « SVt o o {
15n114ﬂ11?tﬁnﬁ15uaﬂLQTNUﬁuasuﬁnaga?315sunﬁsn13n11nuﬂ1auwunuﬁ
4 4 ' o Ve « ov & d P -
g«uwausnﬂanawnﬂwg A gdpy e waNI A TUn 1T T duEgyaan il aaau n179
L
PR
tusEIsluinasy
< - 4 - Q"" [ JI
BUSRQ Bus reqoest tUunwauqnnuaaﬂwﬂvaaawn O" BUSRQ Uuigniandvuan
o d o - ' o . - YRR f
nuiﬁgtu&nﬂanWT?ﬁ%ﬁgavuquuﬁ na11ﬁaﬁaqn1iﬁnﬁﬁgnw1ﬁuauaﬂla1ﬁuazuﬁna§aa§1u
a { a v at o o
ﬁnﬂuzauwuauﬁgc ﬂaaaqnwsuan?wgaanaqnuauutao
-4 V4 aQ o
BUSAK Bus acknowledge LU5n11awnqnuaﬁﬁwnmsaaan"o"BUSAKtﬂuimwwmﬁau
LR £ B V) - - o - ¥
11%w§1auanﬂvtaeaana1nuaaLaiﬁuduasuﬂnagaLﬁausaauau

4y
¢ cClock HyprwurBnnsziauianssuy

uvan
< v X aa & 1w 2 -
1uZ-80?w§1=UTsnaun1ﬂuWana1u1u 6 uwan uasyunnidleudastiiiuwanan 2
- 1 « Wi (4 s [ ~ <
Un  TonLUY 8 untWaUTEnauL IR IRET F RIUTDINWANLAREINAINITANILLENN T
R o o daa o oa . Yaa o Y] 4
tﬁnn1un11nssnﬁnaenwﬁvn§ugnﬂa0nﬁ01u uanuﬁwgaqd1u11n1ﬁa11qﬁauuWanLwanss
. 4 .
nitvanisnneg
b 73
ANBUEN1TITUWANIZ TR 1N THAUNUUWAD B
C = WWANRINA

N = UWANURRYNITUINKIAAL

¥ ¢ ¢
P/V = udanu®awITAuR=Tat 32714

H = URASUWANEINAT 28
' {
YA = uwanuﬂn0ﬂﬁgus
4
S = IHANIATAINNNE

X = et



11

- ] v £ o ¥
71881 2AREAYUWANUAREATLHUR Y
-~ o 8 2 a d v o ") o s
1.uvanama (C:Carry flag) uﬂanaautUuunnﬂﬂﬁwuvunna1nnaga1u1aaﬁtaai
4« ) - € a «a o a v ¢  wda &
A Lﬁuxnaunwsuannagaaun WAauINRa13 LA UMILUN unninuLagIsnal 1 i nyianuncy
. P - v o« . . - a 1 o Ne Ve
TunussiagINg nw%ugnjsnwn1ﬁqau UATHNITEDANRIBASUWAARIUNILTRTUNITLIN
" -
TR LR 1" duiin
L4 - A o vag 1 " e " (Y
2.uManfus (Z:Zero flag) Tuuwaninaztafunirignimiarinafy 1" fua
o [YZEN { a w L -1 . 3
BAINITNTENIMVIRTIALADTA MR 1" UBN LMUBINARNBILNTENINTITTLED
4 . Ha ‘ . %d
J.uvaniRIaINNIE (S:Sign flag) uwWanuuuszTaguiuniriuanniinisniuas g
' w (d a ¥ a0 & a & [ < - [ -
VHARUNNLAATUNATLURLUIN  WTALULARY DILATOINNIBEBIRILATLUUAUADUN D7=1 3%
12
UTIRZA" 1" Tuling
N 1 a = ¥ v - & oo
4.uMANWITA/RILNY (parity/over flow flag) (p/v) udanulgdanTuiuan

b4

al ol ¢ - ( 4 _va . a - oV
uanwﬁ1ﬁnaquaawnﬂuuaﬁﬁ1gtaLnai LHATMNNNINIENININARIN  UReENTHuRAIAAN 2
] 4 a . -
EBYRINLAUNMURTYL B un
- -1 £ o A, v d & o a o < o
5.uWan®at28 (Hshalf carry) WWARUILLURUNMNIMUINLUURINANTARIBUIDNAD
tay BCD
4 . S {
&.udann19au (N:subtracct flag) RSN TUNTATENINIIARRA NIRRT

o 4 wa v >\ U= g [V ) -1 2 o
n1adRIt/d BCD lwaﬂsTﬂuﬂWTTUETuﬂﬂTﬂTUﬂﬂLuﬂn18n1 DAA 1@9““30 uWaniIz L el

PV | o [4 o x Vo vl b "
uanqwawﬁwngnnssnﬁtﬁuuqnw?aau TRENTLULAY UWANEAETATUAITLENTHNAY L 1iK" 1"

Lo & 4 .
n11§ulﬂ317unuuuu1ﬁtetua(naskable interrupt)

a le (v ' ) < d aa Ve o E- Y

nwﬁautaa11unaaquutnnuwnwoanNTnaeﬁwg Lua%wg1ﬂ1uﬁqm1muua1 FJERITIN
o ] N - fow ¢ a 1 : v
RBUANIUENAIAILDNIT  ITRBVAUBIRENITABIADTIWIMTAN  TYRINITATUTUNTH AR S
YO VIR - . a b & v ve

TaUnLS a4uugTﬂ1unﬁuﬂqﬁﬂuﬂsnnwnuaﬁnwusnwsautna11wn MIRTUNITRAUAUAIRTY

[} S do ¢ 1 [ .
AUz TUTUNTHIR  NITRBLABTIUNG 28 ITULEN LUR3THNR  AaTuNR O (IMO) nun

1 (IM1) Twue 2 (IM2)



12

/

- ‘o o
RNITINIRITTUNTHIG O
d - lo & o X . ( {w v {a (o ¢
LUBNAYTRULRBTIUNLNATBURS TUTUN TN IS aUnU I TIRLENTHRAR I TIUNAR L RB TTUN
o - -4 - lo 4. v . o ‘.
LRTuNe 0 (IMO) ua¥auILURNITARLARTIWNTA n11n141una¢?w§asn§ﬂn11tﬂnﬁﬂﬁ

U

T e ' o [l { wu - W
#a0a uRIzRaLTUAIEN1TAYENIM M1 uaz TORQ awu§a§a11untnwuﬂnﬁeuﬁnaga 8
¥ ve ¢ da (o ¢ 4 v W v &
gaﬁ1§1un11d¢u1ﬂﬂannim 1/0 NawiaaTiunnn tuaiﬁgawunaga LN uE W AR
v o ™ N . o £ [T7N {a 4
NUNUASILARIINMIIBTUAITNINIR  RIFIBUIATTUNNL Mz Tun 171801 Ra TR RST 133
~ € o4 . 2 P g wu a _wa I} < ' ' "
FusLanTa26 Ty RST %wgazlnunagatau11nﬁuﬁﬁ HRLURIUAIPCINURINANKAE BB SNT
9
v v Y qa Y 0 4w o lo ¢ w
RST uun aquu?wngnaziaanquﬂnwdwunﬂunﬁaqnwinaqnwsauxnawswnTa
1 PY lo v - o
n11aauduaqaan176utﬂaﬁiwnauanwiﬁqﬁmmwm M1 uwae IORQn1n11LWnﬁna§aa1n
2 % % Y] Y} . AT R ¢ '
I/P u7angaan a1ﬂn11a7ﬂanﬂ71n1/Pdvﬁwﬁqaun1u1ﬁﬁ1§qRST(ﬁ1ﬁ¢1untﬂav) UR
- 14
tHuRg IR 8 un
o [} S bar & w f Y .
NTIELIRTUNITRBURUBIRANITAULARTTUN RIBNITEY M1 UR: IORQ W n7znn
- PN 1o w ' < 4 a 4
inNaudug 29428 untuIg1L An M1 uaﬁwgasﬁﬂt1a1u1un111asn111uuTwau 2 1diRalwa
' é . e Y o . e v
1ﬁt1a1unqn1m 1/0 1un11n1nu1unw7xaﬁtﬂu(dalsy chain) TUN1T3RAMUAIINRIRY
a lo ¢
BAIAITAULADTIUN
a FY R t’s".uv.' & (= 5 Y]
Taaﬂnnnﬂitﬁn1naQTuTnuﬂu NTRAIBAIRININTBUNUITAE IM1 URYNTNINUATH
o - lo (¢ e A e o4 . ]
FunrTauiRaTTuntanTalin1leR 288989 EI uar DI uastuﬂ?ﬁn11n1q1utuﬁauag1u
uzu L. ] 3 < - L TR
TuunRBaY 808D an1sn11acuunaqnwnn17ilﬁn%wg %wgaztﬂna1laq1wa§1u1nua01ﬂﬂ
ARTWIR
EY ‘o
NITANERDTTWOTHNE 1
H4 . v . - fo & . P
TuTunaug o sl ARI8AIRY 1M1 NITAKLABTIUNATENT L WL AR IAUNRL A
Yy - ot s . ' - X - .
LUR ALWENNITIARITNNINA WML 3BH(NTAMAUNIRLALURTUNTENIN 66H) Uas3IuIL
4 U N 4\' g
AL 28 M T F TR THIANEIRNN NN I 1 IR R L AL T8 tw11siﬁ§§aqtuuTwnuSnZﬁlnn N7
- fw & H4 - X [ { '
aulaaviwnﬂuTnuaﬁﬁwuﬁinaﬁtatua1§a18ﬁaWnu11
< Cor &
NITOMLRITTUNTHUR 2
¥, w ot od & e - le ¢ X LN by €
?uTnuﬂunﬂ%uz-aouﬂnﬁkuawuwvntnaunun11autaa11wn§onuuwnn17autnaziwn

fMUARIBAINS TN2 uaznw1az?ﬁ?ﬁgﬂauﬁuaqw?aTdavﬂéﬁiﬂ EI uas DI



13

- 4 4 ' (o & Y
nw1n1zTQQYanTU7unTuauRuﬁmsLua%ﬁgnauauaenan115utﬁaiiwn Tuntanaziy
P ¥ va - S . LW e X
11an1A TaslfuantATd N1 TN TETRARRTARIIGTN S9N TAREAINIALIIAL SIS UENN
o o ] - l.,l-'a'q J ) v of L 4
IENITRBUAUBIABN I TARLADTIUNUAS (NBRNYW  INT 13707 uasﬂwgasaqﬁaUYa
v .'3@ v o 41 g o
1unau§anwana¢ﬁwﬁq uugasﬁauﬁuaqavan11do M1 nu IORQ aan'ly HyyrawIztUus9
(d YY) { w - Vv ! v Y¥a + ¢ '
qUnﬁmnﬂq INT uw?uaqnaganuwa11untnﬁnﬂquanaga iqnagaunavwnﬂut1ﬂtnainav
< das ¢ v PN Y] ‘:"" a 9 4 Sy s .
NITBULBATTUN Tnanaga?uunboazaaoLUu 0 fautinauszi tuas11n1A iwgasquqﬁ
X & (e o 4 v - I 2 v
Laavﬁ1utUu§a§auaata1ﬁ1unnﬁuadﬂﬂma1 uaznagaaﬂn?aﬁtaaTInwa1uﬂﬁgLvunaga
{date - < o~ o ' . ba o v i <
1unnuuaﬁ19q§q t75nn11ﬂaqnaga?uuuﬂaﬂkuﬁw 2 Tunpanunii #1Tvasld PC waa
2 Y] [ FYRRA
LR T819aALATE TN PC wuyTagnvaaniulayg
" g ' aa & v & g W
NIRRT LML TIRIWIIDLENAYINIRE LR TI Tt duaslanta  ure 170 ?8ﬁﬁﬂa§al?ﬁ
¢ P & 0 ' . Ao v aqa - )
LABTHIUTENAUTINAWBLUANDYAIATTINTUNUIBAIINIIMABINAT - RIBIONTTLEURI=NIN
> ' a ¥ d 2v
nTnTeTas ugeTuTunTuEasLNa uUNtan A
¢ d . ' Yy & -1 v o '
qﬂn1m1a%nnwcwu11u1aa1§5utnai1wninuauﬁnaﬁaluaiavanu L¥1 Z-80PIO,

5 {_wve PV s
Z-BOCTC, Z-B0SIO a4 BqﬁwuwindqL7atﬂﬂﬁ?ﬂﬂU%ﬁgWﬁﬂﬂ1cﬂuﬁs§nﬁn1w

- -4 - X a o 4
1934 ILNANAYETLBLURBRULIRATTUN
' P | T ¢ P N ) a a ¢
ANMULAIWRBN1TRAURUDIBULRATTUN %wgasn1n11a7%aﬁaun IFF ¥98 auleaT
u(q < [] < :;) -
FunWauvasy TunTnnas Z~-80 isﬂnwzwauwaauag 2 1n fa IFFINReIFFZ Taany 2un
¥ Ve < . ¥ -
ﬁas1a1un171n51ansvaiwnnﬁinTznﬁnaq%ﬁg THINTHAIFSL DINTLENT L EnWALWA Y
o . wod & o o« ¥ aa -3 PS fo ) a
TREVANNITIFFIN ML INLUBRIAR I UAKTEATLBLUR  NITARLBRATTUNTABNIFF23:H
Y & o g w y
nuwnnan?unﬁsLnunagaianswunaquFl
d ¥ -
1unmsnﬁnﬂ1?tﬁn3ﬁ§n1¢ﬁw?Lﬁn N9 IFF1UAZIFF2 a=laTunti3iTniveneg  aT
nan & 2 L 2 Lo, ¢ L. e
uaaIENIUE "0" 1a9 IFF1 3¢1UUNIIARLDLUANTITARLIAASTWN nadea  IFF1="0
L) e W - fa (a Y
ﬁugiziuiuznan11autﬂasﬁwnntnwuﬂn1o INT nATtEnIFFEINT0RTenVIRA28AEY EI

< 4 4 .
TABADIMEATWEEY IFF1 waz IFF2 N3z iUasuitadiuada1nnisnisniangg



14

nsnsnh IFF1 | IFR2 !
t
Srrndny ¢ 0 i

Dl ¢ 0
El 1 1 ;
LD A, I . . IFF2 — urrawnid
.z |
LD A R J . IFF2 — unanmiisg :
19EN5HM N 0 . ;
’ RETN IFF2 . 1772 — IFF) 1
. i
1N0AsSEYNY INT 0 0 ;

TI . .
iV~ BN Xl 1

/1913 IFF

b1
iﬂﬂﬂﬂTWGWﬂﬁEUYEQW n11ﬁ1uua5u1Luaazaaeﬁ1nw11ﬂHWaUWaau IFF1 wia
' - o P (YIRS < lo & v, d - ' f
NAIIBAUENIY n11aau1ntnnnw¢au&aawswn1enaaLuaﬁw5911aﬁau IFFluﬁagﬂuﬁnwvz
< 4’1) - ]
auItuanTaly

X
]

A‘H‘ o . W < Y < ..-:
NITATIRFURTUL N TAN 1A TR g NITRIIITAUNIIUNWT ARENTITNTENIAT S
- o W d., q.‘i’
LD A,I uaz LD A,R RTUNANTIHAIDBIIFF 2 1)L NUE SWATRUWAD
d o - fo & $4 S - qud T a Ve
1uauﬂ11aulaafiwnuuuNMInuﬂstnaﬁnﬂvsadtatuanunn IFF1 na1m8asciavy
- P ' Py ) \A 1 a lo ¢ P w - "oy
n1791En RRABTENININTITIBULADTTUNLUUNM I NITAULRDTTUNUUUAUIL LR INBN T8 6
o e wi ¥ a - far & - -4 < « X
ﬁugas1u1ugnv§u dnﬂuzLﬁunaunWTautﬂa11wnuuuNMI(dnwuzaatatua niaaunIlua)
e, d'_, yd : Ig Ve P e j 24
WIRTUNITLNUTNEIIN IFF2 ?essnawcuns1aiunwiﬁsaﬁaautﬁunu11 naunNITL a1ty
) dv du!l a W .I « L VU
nguaNMIﬁnwvznnitUM951015 URELNANAUL B1TUTUNTUMANRIBATRY RETN EN1TH
£y dv v )
ARz LauinuTnen199u IFF1 ug
' '3 Y Ve o o -
n11nauﬁuaqaa1NTnasnn?wIFF1uazIFF2191un111sﬂnlﬂunu ANUMLNBUNTS

INT RO WINTATRaTURE d WA T8 Fun1TRau#Hus g WNI1ENAEIET INT dounns

[ X . ) - [ B a «
VanBAAEY RETT 3 Liiwanali IFF1 uas IFF2 4N&n1TLUR8%ILYA



15

7I8A%LAARNIINININIEY KN 58167

REAL TIME COUNTER

REAL TIME COUNTER tiMiifiuuas¥anitiiafiuiaan gﬂuﬂﬁlﬁuDIGIT ar 4 1n
éﬂﬂ??l;WﬁQ REAL TIME COUNTER iﬁﬂivﬁﬁﬂ¥ﬁa5 2 DIGIT (upar READ uax
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(gﬂWiWﬂﬂ 1

COUNTER ADDRESS UNIT HAX TENS HAX

Do D, D, /D 1\ BED | DD D, D\l BCD

CODE CODE
1/10,000 OF SEC(00H) | - - - - D4 D5 D6 D7 9
1/10 & 1/100 (01H) | DO D1 D2 D3 | 9 D4 D5 D6 D7 9
SECOND (020) | DO D1 D2 D8 | 9 D4 D5 DB - 5
MINUTE (03H) | DO D1 D2 D3 | 9 D4 D5 D6 - 5
HOURS (04H) | DO D1 D2 D3 | 9 De ape Al - 2
DAY OF WEEK  (05H) | DO D1 D2 - 7 - - - - 0
DAY OF MONTH  (06H) | DO D1 D2 D3 | 9 D4 D5 - - 3
HONTH (OTH) | DO D1 D2 D3 | 9 D4 - - - 1

<4
#1719n 1
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INTERUPT CONTROL REGISTOR
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3. DISPLAY ON/OFF

D = 0 :display off

¢ = 0 :cursor off
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5183z DARYANAINY HDAATS0
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Table 3 The relation between the operation snd the combinstion of RS, R/W

RS | Rw E OPERATION

0 ° Write instruction code

0 1 Read busy Nixg and address counter

=
S\ 1.
AN

1 1 Resd data

When prerforming dsts and instruction codi by 4 bit, transfer RS, R/W every time.
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CPU
HOF
ORG

“280.TBL"
“"BINS"

0000H

;**********************x**

;* Port for control RTC *
;***K*********************

rtc:
secl000:
secl0:
sec:
minute:
hour:
day:
date:
month:
r_secl00
r_seclO:
r_sec:
r_min:
r_hour:
r_day:
r_date:
r_mon:
t_int:
con_int:
t_reset:
r_reset:
sta_bit:
t_go:
stan_int
t_test:
H
P_adc:
P_b:
P_load:
‘P_conl:

P_lcdl:
P_lcd2:
P_Kkey:
P_con2:
;#******
;¥ Data
;**x*:**
k_1:
k_2:
k_3:
k_pro:
k_5:
k_6:
k_7:
k_edit:
k_9:
k_10:
k_11:
k_clear:

k_manual:

k_14:
k_15:
k_enter:

equ
equ
equ
equ
equ
equ
equ
equ
equ
: equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
4 equ
equ
8255 (1)
equ
equ
equ
equ
8255 (2)
equ
equ
equ
equ
EEET T TS
key *
E2 £ 123 9
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

80h

rtc

rtc+l

rtc+2

rtc+3

rtc+4

rtc+h

rtc+6

rtc+7

rtc+8

rtc+9

rtc+0ah
rtc+0bh
rtc+0ch
rtc+0dh
rtc+0eh
rtc+0fh
rtc+10h
rtc+llh
rtc+12h
rtc+13h
rtc+l4h
rtc+l5h
rtc+16h
rtc+lfh

00h

0lh

02h ;drive LOAD
03h

10h ;for LCD
1lh ;for LCD
12h ;for Key board
13h

038bh ;1

Oabh ;2

07bh ;3

08bh ;program
0dbh ;4

Oebh ;5

Obbh ;6

Ocbh :edit
09dh ;7

Oadh ;8

07dh ;9

08dh ;Clear
0ddh

Oedh ;0

Obdh ;

Ocdh ;Enter

k_mem: equ .07eh ;Memory

k_main: equ 08eh ;Main

k_time: equ 09eh ;Set time
k_pcl: equ Oaeh ;load from PC
k_inc: equ Obeh ;Inc

k_dec: equ Oceh ;dec

k_left: equ Odeh ;left
k_right: equ Oeeh ;right

;****#***************‘

;* Buffer ram data x

;#********************

ram: equ 8000h

b_secl0: equ ram

b_sec: equ ram+l

b_min: equ ram+2

b_hour: equ ram+3

b_day: equ ram+4

b_date: equ ram+5

b_mon: equ ram+6

comp: equ ram+7

key: equ ram+8 ;key board
disb_time: equ ram+9 ;00:00:00
old_hour: equ ram+18

old_min: equ ram+19

old_sec: equ ram+20

s _gl: equ ram+21 jvariable
s_g2: equ ram+22 ;variable
s_g3: equ ram+23 ;variable
s_g4: eqgu ram+24 ;variable
s_g5: equ ramt25 ;variable
s_g6: equ ram+26 ;variable
addr: equ ram+27

addr2: equ ram+29

add_k: equ ram+31

addr3: equ ram+34
b_set_time: equ ram+40

p_mon: equ ram+41

p_date: equ ram+42

p_day: equ ram+43

p_hour: equ ramt44

p_min: equ ram+45

p_sec: equ ram+46

bin_code: equ ram+50

bcd_code: equ ram+54

bcd_codel: equ ram+58
b_status: equ ram+65
b_manuall: equ ram+66
b_manual2: equ ran+67

dis_st: equ ran+68

mode: equ ram+80
buff_curl: equ ram+81
buff_prol: equ ram+100h
buff_pro2: equ buff_prol+0500h
buff_pro3: equ buff_pr02+0500h.
buff_pro4: equ buff_pro3+0500h
buff_pro5: equ buff_pro4+0500h
buff_pro6: equ buff_pro5+0500h
buff_pro7: equ buff_ pro6+0500h
buff_pro8: equ buff_pro7+050Ch

D D W N



begin: i start 1d (buff_pro7),a

5 FEAR AR MR A KR AR Ao A 1d (buff_pro8),a
;*Program interupt date from RS-232% 1d (buff_prol+2),a
;% OUT = (s_g6) memory data x* 1d (buff_pro2+2),a
V¥ = (s_g5) strobe * 1d (buff_pro3+2),a
2020 0K 00 200 360K 3 KK 3 3K O 3K 5K 3K 3 o o O 35K 0K o 1d (buff_prod+2),a

ORG 0066h 1d (buff_pro54+2),a

push af 1d (buff_pro6+2),a

push bc 1d (buff_pro7+2),a

push de 1d (buff_pro8+2},a

push hl 1d a,0 .

push ix 1d (b_status),a

push iy 1d (b_manuall),a

in a,(p_adc) 14 (b_manuall),a

id (s_gb6),a out (p_load),a

1d a,l 1d a,0ffh

1d (s_g5),a 1d (key),a

pop iy xor a

pop ix out. (con_int) ,a

pop hl 1d hl,0

pop de ld (addr) ,hl

pop bc ip startl

pop af begin_3:

retn 1d  a,0ffh
start: 1d sp,0fffeh 1d (key),a

call wait XOor a

1d a,92h out (con_int) ,a

out (p_conl),a 1d a,0

1d a,88h 1d (b_status),a

out (P_con2),a 1d (b_manuall),a

call initlecd 1d (b_manual2),a

call off_cursor out (p_load),a

call scan_key 1d a,0ffh

cp k_right 1d (key),a

Jjp z ,begin_3 1d hl,0h

cp k_dec 1d (addr),hl

jp z,begin_1 startl: call time

call power_on call dis_date

call test_ram call dis_time

Jjp begin_3 call chk_pro
begin_1: call clrscr call status

call delay call scan_key

call off_cursor cp k_time

1d b,1 call z,set_time

1d c,0 cp k_pro

1d hl,sl_begin call =z,progran

call print cp k_clear

call wait call z,clear_pro

call wait cp k_edit

call wait call 2z,edit_pro

call wait cp k_manual

call power_on call =z,manual

call test_ram cp k_pcl

1d a,0 call z,pcl

1d (buff_prol),a jp startl

1d (buff_pro2),a pcl: push af

1d (buff_pro3),a push bc

1d (buff_pro4),a push de

1d (buff_prob5),a push hl

1d (buff_pro6),a push ix



pcl_1:

pcl_2:

pcl_3:

pcl_4:

push
call
call
call
1d
1d
1d
call
id
1d
1d
call
call
cp
Jp
cp
ip
Jp
call
call
1d
1d
id
call
1d
1d
1d
1d
1d
call
cp
jp
id
cp
Jp
ip
push
push
push
push
push
push
1d
call
push

ld
call
call
1d
call
1ad
call
call
1d
call
id
call
1d
call

iy

clrscr
delay
off_cursor
b,1

c,0
hl,s1_pcl
print

b,2

c,0
hl,s2_pcl
print
scan_key
k_main
z,pcl_e
k_enter
z,pcl_2
pcl_1
clrser
delay

b,1

c,0
hl,s3_pcl
print

a,0
(s_g5),a
(s_g4).a

1d a,(s_g6)
1d c,a

call hex_ascii
call wrbyte

1d d,e
call wrbyte
pop iy
pop  ix
pop bl

pop de
pop bec
pop af

ret

; Command code

iy,buff_prol
ix,buff_prol

scan_key
k_main
z,pcl_e
a,(s_g5)
1
z,pcl_5
pcl_3
af

bc

de

hl

ix

iy
a,40h
gotoxy
iy

hl

c,h
hex_ascii
wrbyte
d,e
wrbyte
c,l
hex_ascii
wrbyte
d,e
wrbyte
d,":"
wrbyte
d," "
wrbyte

H Fl
; F2
; F3
H s_g6
pcl_5:
pcl _51:
pcl_53:
HY pcl_54:
;0
;0
;0
HH
pcl_52:
;space

Start code
Jump channel
End loading.
Data

push af

push bc

push de

push hl

1d a,(s_g6)
cp 0f1h

Jjp z,pcl_6
cp 0f2h

ip z,pcl 7
cp 0f3h

Jp z,pcl_54
1d a,(s_g4)
cp 0flh

Jjp z,pcl_load
call clrser

call delay
id b,1
1d c,0

1d hl,s4_pcl
call print
call pcl_4
call scan_key

cp k_main
ip z,pcl_53
ip pcl_51
pop hl

pop de

pop bc

pop af

ip pcl_e

call clrscr
call delay

1d b,1

1d c,0

1d hl,s6_pcl
call print
call wait
call wait
call wait

Jp pcl_53
1d a,0

1d (s_g5),a



pcl_6:

pcl_load:

pcl_7:

pcl_e:

manual:

call

call
1d
1d
14
call
1d
call
1d
call

hl

de

bc

af

pcl_3
clrscr
delay
b,1

c,0
hl,s5_pcl
print
a,0f1h
(s_g4),a
pcl_52
a,(s_g6)
(iy+0),a
iy
pcl_52
iy

hl
de,500h
hl,de

hl

iy
pcl_3
clrscr
delay
off_cursor
iy

ix

hl

de

be

af

af

bc

de

hl

ix

iy
clrscr
delay
on_cursor
select_ch
a,(s_g6)
1
z,manual_e
b,1

c,0
hl,sman_1
print

b,2

c,0
hl,sman_2
print
a,67
gotoxy
c,l
on_cursor

manual_1:

manual_2:

manual_21:

manual_22:

manual_23:

call
call
cp
call
cp
call
cp
Jp
cp
Jp
Jjp
14
cp
Jp
cp
Jp
cp
Jp
ip
1d
1d
1d
cp
ip
cp
Jp
cp
Jp
cp
Jp
cp
Jp
cp
Jp
cp
Jp
cp
Jp
14
1d
1d
cp
ip
cp
Jp
cp
Jp
cp
ip
cp
jp
cp
Jjp
cp
Jjp
cp
Jp
id
14
1d

manual_t
scan_key
k_right
z,man_right
k_left
z,man_left
k_main
z,manual_e
k_enter
z,manual_2
manual_1
a,c

1
z,manual_21
2
z,manual_22
3
z,manual_23
manual_e
ix,b_manuall
iy,b_manual2
a,(s_g1)

1
z,manual_31
2
z,manual_32
3
z,manual_33
4

z ,manual_34
5
z,manual_35
6
z,manual_36
7
z,manual_37
8
z,manual_38
ix,b_manuall
iy,b _manual2
a,(s_gl)

1
z,manual_41
2
z,manual_42
3
z,manual_43
4
z,manual_44
5
z,manual_ 45
6
z,manual_46
7
z,manual_47
8
z,manual_48
ix,b_manuall
iy,b_manual2
a,(s_g1)



manual_31:

manual_32:

manual_33:

manual_34:

manual_35:;

manual_36:

manual_37:

manual_38:

manual_41:

manual_42:

manual_43:

manual_44:

manual_45:

manual_46:

manual _47:

cp
Jp
cp
jp
cp
jp
cp
jp
cp
Jp
cp
Jp
cp
Jp
cp
jp
sett
sett
Jjp
sett
sett
Jp
sett
sett
Jp
sett
sett
Jp
sett
sett
jp
sett
sett
Jp
sett
sett
h)
sett
sett
ip
res
sett
ip
res
sett
Jp
res
sett
Jjp
res
sett
Jp
res
sett
Jp
res
sett
Jp
res
sett

1
z,manual_51
2
z,manual_52
3
z,manual_53
4
z,manual_54
5
z,manual_55
6
Zz,manual_56
7
z,manual_57
8
z,manual_58
0,(ix+0)
0,(iy+0)
manual_e
1,(ix+0)
1,(iy+0)
manual_e
2,(ix+0)
2,(iy+0)
manual_e
3,(ix+0)
3,(iy+0)
manual_e
4,(ix+0)

4, (iy+0)
manual_e
5,(ix+0)
5,(iy+0)
manual_e
6,(ix+0)
6,(iy+0)
manual_e
7,(ix+0)
7,(iy+0)
manual_e
0,(ix+0)
0,(iy+0)
manual_e
1,(ix+0)
1,(iy+0)
manual_e
2,(ix+0)
2,(iy+0)
manual_e
3,(ix+0)
3,(iy+0)
manual_e
4,(ix+0)
4,(iy10)
manual_e
5,(ix+0)
5,(iy+0)
manual_e
6,(ix+0)
6,(iy+0)

manual_ 48:

manual_ 51:

manual_52:

manual_53:

manual_54:

manual_55:

manual_56:

manual_57:

manual_ 58:

man_left:

man_Jleftl:

man_right:

man_rightl:

manual_t:

manual_t1:

manual_12:

manual_t3:

Jp
res
sett
Jjp
res
Jjp
res
jp
res
Jp
res
Jp
res
Jp
res
Jp
res
Jjp
res
Jp
push
dec
1d
cp
call

ret
1d
ret
push
inc
1d
cp
call

ret
14
ret
push
1d
cp
call
cp
call
cp
call

ret
push
1d
call

ret
push
1d
call

ret
push
id

manual_e
7,(ix+0)
7,(iy+0)
manual_e
0,(iy+0)
manual_e
1,(iy+0)
manual_e
2,(iy+0)
manual_e
3,(iy+0)
manual_e
4,(iy+0)
manual_e
5,(iy+0)
manual_e
6,(iy+0)
manual_e
7,(iy+0)
manual_e
af

c

a,c

0
z,man_leftl
af

c,4

af

c

a,c

4
z,man_rightl
af

c,l

af

a,c

1
z,manual_tl
2
z,manual_t2
3
2,manual_t3
af

af
a,(man_t)
gotoxy
af

af
a,(man_t+1)
gotoxy

af

af
a,(man_t+2)



manual_e:

man_t:

no_update:

call
call
1d
1d
1d
call
1d
1d
1d
call
call
call

gotoxy

af

clrscr
delay
off_cursor
iy

ix

hl

de

bc

af
67,71,76
af

be

de

hl

ix

iy

a,0
(s_g6),a
b,(iy+0)
a,(b_mon)
b
nz,no_up_e
b,(iy+1)
a,(b_date)
b
nz,no_up_e
b,(iy+2)
a,{b_day)
b
nz,no_up_e
b,(iy+3)
a,(b_hour)
b
nz,no_up_e
b,(iy+4)
a,{b_min)
b
nz,no_up_e
b,(iy+5)
a,(b_sec)
b

nz,no_up_e
a,l
(s_g6),a
clrser
delay
b,1

c,0

hl,s _no
print
b,2

c,0

hl,s _nol
print
wait
wait

no_up_e:

update:

update_e:

update_1:

update_2:

update_3:

call
1d
Jp
14
id
1d
call
1d
Jp
1d
ia
1d
call
1d

wait
wait
wait
iy
ix
hl
de
be
af

af

be

de

hl

ix

iy

a,0
(s_g6),a
a,(b_mon)
13h
nc,update_1
a,(b_date)
32h
nc,update_2
a,(b_day)

8
nc,update 3
a, (b_hour)
24h
nc,update_4
a,(b_min)
60h
nc,update_5
a,(b_sec)
60h
nc,update_6
iy

ix

hl

de

bc

af

b,2

c,0
hl,sup_1
print
a,(b_mon)
update_7
b,2

c,0
hl,sup_2
print
a,(b_date)
update_7
b,2

c,0
hl,sup_3
print
a,(b_day)




update_4:

update_5:

update_6:

update_7:

edit_pro:

Jp
1d
ld
1d
call
1d
jp
1d
14
ld
call
1d
Jp
id
1d
1d
call
1d
Jp
1d
call
call
1d
call
1d
1d
1d
call
call
call
call
call
call
call
1d
1d
id
call
1d
id
id
call
ip
push
push
push
push
push
push
call
call
1d
1d
1d
call
call
id
cp
ip
1d

update_7
b,2

c,0
hl,sup_4
print
a,{b_hour)
update_7
b,2

c,0
hl,sup_5
print
a,(b_min)
update_7
b,2

c,0
hl,sup_6
print
a,{b_sec)
update_7
c,a
hex_ascii
wrbyte
d,e
wrbyte
a,l
(s_g6),a
d,"
wrbyte
wrbyte
wait
wait
wait
wait
wait

b,2

c,0
hl,sup 17
print
b,2

c,0
hl,st_pfll
print
update_e
af

bc

de

hl

ix

iy
clrscr
delay
b,2

c,0
hl,se_1
print
select_ch
a,(s_gt)
1
z,edit_e
a,{(ix+0)

edit_1:

edit_2:

cp
Jp
call
call
call
1d
1d
id
call
1d
call
1d
call
id
1d
1d
call
1d
call
1d
call
1d
call
call
1d
call
call
call
call
call
call
call
call
call
call
1d
id
1d
1d
1d
cp
call
cp
call
cp

“call

cp
call
call
cp
Jjp
cp
Jjp
cp
p
cp
Jjp
cp
jp
Jp

0
z,edit_em
clrscr
deiay
off_cursor
b,1

c,0
hl,se_2
print
c,{ix+1)
hex_ascii
d,e
wrbyte
b,2

c,0
hl,se_3
print
a,72
gotoxy

b, (ix+0)
bin_bcd
c,b
hex_ascii
wrbyte
d,e
wrbyte
wait

wait

wait

wait

wait

wait

wait
clrscr
delay

a,0
(s_gl),a
a,(ix+1)
(s_g2),a
a,(s_g2)
1
z,edit_3
2
z,edit_4
3
z,edit_5
4
z,edit_6
scan_key
k_main
z,edit_e
k_inc
z,edit_inc
k_dec
z,edit_dec
k_pro
z,edit_pr
k_clear
z,edit_cl
edit_2



edit_cl:

edit_cll:

edit_cl2:

edit_cl3:

1d
1d
1d
1d
id
sub
cp
jp
cp
Jp
call
id
push
id
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
14
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
id
1d
call
djnz
dec

call
id
cp
call
1d
cp
jp
Jp
push
1d
dec
1d
1d
1d
1d
Jp
push
1d
Jp

a,(s_gl)
b,a

a,l
a,(s_gé)
a,(ix+0)

b

1
z,edit_cl2
2
z,edit_cl3
wait

b,a

iy
a,(iy+0ch)
(iy+0),a
a, (iy+0dh)
{iy+1),a
a, (iy+0eh)
(iy+2),a
a,(iy+0fh)
(iy+3),a
a,(iy+10h)
(iy+4),a
a,(iy+11h)
(iy+5),=a
a,(iy+12h)
(iy+6),a
a,(iy+13h)
(iy+7),a
a,(iy+14h)
(iy+8),a
a,(iy+15h)
(iy+9),a
a,(iy+1l6h)
(iy+0ah),a
a,(iy+17h)
(iy+0bh),a
inc_ch
edit_cll
(ix+0)

iy

wait
a,(s_g6)

1

z,dec_ch
a, (ix+0)

0
z,edit_en
edit_1

iy
a,(s_gl)

a

(s_g1),a
b,1

a,l
(s_gb6),a
edit_cll
iy

b,1
edit_cl1

edit_pr:

edit_pl:

edit_pll:

edit_pl2:

cp
Jp
cp
jp
cp
ip
cp
jp
push
push
push
push
push
push
call
call
call
call
call
1d
1d
1d
call
1d
1d
1d
call
1d
call
call
14
call
1d
call
call
cp
call
cp
call
cp
call
cp
call
cp
jp
cp
Jp
call
Jr
call
1d
cp
jp
1d
1d
1d
1d
1d
1d

a,(ix+l)
1
z,edit_pl
2
z,edit_p2
3
z,edit_p3
4
z,edit_p4
af

bc

de

hl

ix

iy

cl_baa
clrscr
delay
on_cursor
wait

b,1

c,0
hl,st_pfl
print

b,2

c,0
hl,st_pfll
print
a,ll
gotoxy
dis_f1
a,ll
gotoxy
c,l

ta_pl
scan_key
k_Jeft
z,pl_left
k_right
zﬁpl_right
k_inc
z,pl_inc
k_dec
z,pl_dec
k_main
z,edit_p_e
k_enter
z,edit_pl2
key_press
edit_pll
update
a,(s_gb6)
1
z,edit_pl
a,(b_mon)
(iy+0),a
a,(b_date)
(iy+1),a
a,(b_day)
(iy+é),a

snew

;new



e N

edit_pl3:

edit_pl4:

edit_p_e:

edit_p2:

1d
1d
1d
1d
1d
1d
1d
call
call
1d
call
14
call
call
cp
call
cp
call
cp
call
cp
call
cp
ip
cp
ip
call
jr

call

a, (b_hour)
(iy+3),a
a,(b_min)
(iy+4),a
a,(b_sec)
(iyt5),a
a,75
gotoxy
dis_f1
a,ll1
gotoxy

c,1

ota_pl
scan_key
k_left
z2,pl_left
k_right
z,pl_right
k_inc
z,0opl_inc
k_dec
z,opl_dec
k_main
z,edit_p_e
k_enter
z,edit_pl4
keyl_press
edit_pl3

update
a,(s_g6)
1

z,up_1
a,(b_mon)
(iy+6),a
a,(b_date)
(iy+7),a
a,(b_day)
(iy+8),a
a, (b_hour)
(iy+9),a
a,(b_min)
(iy+10),a
a,(b_sec)
(iy+11),a
wait
clrscr
delay
off_cursor
iy

ix

hl

de

bec

af

edit_1

af

bc

de

hl

edit_p2l:

edit_p22:

up_2:

edit_p23:

push
push
call
call
call
call
call
1d
1d
id
call
1d
1d
1d
call
1d
call
call
1d
call
1d
call
call
cp
call
cp
call
cp
call
cp
call
cp
Jp
cp
Jp
call
jr
call
1d
Ccp
Jp
1d
1d
id
1d
id
1d
id
1d
14
1d
id
1d
1d
call
call
1d
call
1d
call

ix
iy
cl_baa

clrscr ;function 1

delay

on_cursor

wait

b,1

c,0

hl,st_pfl

print

b,2

c,0

hl,st_pfll

print

a,l ;
gotoxy

dis_f2 ;
a,’ ;
gotoxy

c,l

ta_p2 ;
scan_key

k_left

z,p2_left ;
k_right
z,p2_right H
k_inc

z,p2_inc )
k_dec

z2,p2_dec H
k_main

z,edi2_p e ;new

k_enter

z,edit_p22 ;ynew

key press2
edit_p21 H
update

a,(s_g6)

1

z,edit_p2
a,(b_mon)
(iy+0),a
a,(b_date)
(iy+l1),a
a,(b_day)
(iy+2),a

a, (b_hour)
(iy+3),a
a,(b_min)
(iy+4),a
a,(b_sec)
(iy+5),a

a,71 H
gotoxy

dis_f2

a,T H
gotoxy

c,l

ota_p2 ;



edit_p24:

edi2_p_e:

edit_p3:

call
cp
call
cp
call
cp
call
cp
call
cp
Jp
cp
ip
call
jr

call

call
14
1d

scan_key

k_left

z,p2_left H
k_right
z,p2_right H
k_inc

z,0p2_inc ;
k_dec

z,0p2_dec ;
k_main
z,edi2_p_e H
k_enter
z,edit_p24 H
keyl_p2

edit_p23 H

update
a,(s_gb6)

1

zZ,up_2
a,(b_mon)
(iy+6),a
a,(b_date)
(iy+7),a
a,(b_day)
(iy+8),a
a, (b_hour)
(iy+9),a
a,(b_min)
(iy+10),a
a,(b_sec)
(iy+11),a
wait
clrscr
delay
off_cursor
iy

ix

hl

de

bc

af
edit_1
af

bc

de

hl

ix

iy
cl_baa
clrscr ;function 1
delay

on_cursor

wait

b,1

c,0

hl,st_pfl

print

b,2

c,0

edit_p31l:

edit_p32:

edit_p33:

1d
call
1d
call
call
1d
call
1d
call
call
cp
call
cp
call
cp
call
cp
call
cp
Jp
cp
Jp
call
jr
call
1d
cp
Jp
1d
1d
1d
id
14
1d
1d
1d
1d
14
1d
1d
1d
call
call
1d
call
1d
call
call
cp
call
Ccp
call
cp
call
cp
call
cp
Jp
cp
jp

hl,st_pfll

print

a,8 H
gotoxy

dis_£3 H
a,8 H
gotoxy

c,l

ta_p3 H
scan_key

k_left

z,p3_left H
k_right
z,p3_right ;
k_inc

z,p3_inc H
k_dec

z,p2_dec :
k_main
z,edid_p e ihew
k_enter
z,edit_p32 ynew
key_press3

edit_p31 ;
update

a,(s_g6)

1

z,edit_p3

a, (b_mon)

(iy+0),a

a,(b_date)

(iy+1),a

a,(b_day)

(iy+2),a

a, (b_hour)

(iy+3),a

a,(b_min)

(iy+4),a

a,(b_sec)

(iy15),a

a,72 ;
dotoxy

dis_f£3

a,8 ;
gotoxy

c,l

ota_p3 ;
scan_key

k_left

z,p3_left H
k_right

z,p3_right s
k_inc

z,op3_inc H
k_dec

z,op3_dec H
k_main

z,edid_p_e ;
k_enter

z,edit_p34 H



i onll

edit_p34:

edid_p_e:

edit_p4:

edit_pdl:

call
jr
call

call
1d
1d
id
call
id
call
call
id
call
1d
call
call
cp
call
cp
call

key3_p3
edit_p33
update
a,(s_g6)
1

z,up 3
a,(b_mon)
(iy+6),a
a,(b_date)
(iy+7),a
a, (b_day)
(iy+8),a
a, (b_hour)
(iy+9),a
a,(b_min)
(iy+10),a
a,(b_sec)
(iy+11),a
wait
clrscr
delay

of f_cursor
iy

ix

hl

de

bc

af

edit_1

af

be

de

hl

ix

iy

cl_baa

clrscr ;function 1

delay
on_cursor
wait

b,1

c,0
hl,st_pfl
print

b,2

c,0
hl,st_pfll
print

a,5
gotoxy
dis_f4
a,69
gotoxy
c,l

ta_p4
scan_key
k_left
z,pd4_left
k_right
z,p4_right

edit_p42:

up_4:

edit_p43:

edit_p44:

cp
call
cp
call
cp
Jp
cp
Jjp
call
Jjr
call
14
cp
Jp
1d
14
1d
1d
1d
1d
1d
1d
id
1d
14
ld
1d
call
call
id
call
1d
call
call
cp
call
Cp
call

call
cp
call
cp
jp
cp
jp
call
Jjr
call
id
cp
ip
1d
1d
id
1d
1d
1d
1d
1d

k_inc
z,pd4_inc
k_dec
z,p4_dec
k_main
z,edid_p_e
k_enter
z,edit_p42
key_pressd
edit_p41
update
a,(s_g6)

1
z,edit_p4
a, (b_mon)
(iy+0),a
a,(b_date)
(iy+1),a
a,(b_day)
(iy+2),a
a,(b_bour)
(iy+3),a
a,(b_min)
(iy+4),a
a, (b_sec)
(iy+5) ,a
a,69
gotoxy
dis_f£4

a,5
gotoxy
c,1

ota_p4
scan_key
k_left
z,pd4_left
k_right
z,p4_right
k_inc
z,op4_inc
k_dec
z,0pd_dec
k_main
z,edi4_p e
k_enter
z,edit_p44
key4_pd
edit_p43
update
a,(s_g6)

1

z,up_4

8, (b_mon)
(iy+6),a
a,(b_date)
(iy+7),a
a,(b_day)
(iy+8),a
a, (b_hour)
(iy+9),a

;new

;new



edi4_p e:

cl_baa:

edit_inc:

edit_dec:

edit_e:

ret
1d
1d
1d
inc
cp
Jp
call
ld
inc
1d
Jp
1d
id
1d
cp
Jp
call

a,(b_min)
(iy+10),a
a,({b_sec)
(iy+ll),a
wait
clrscr
delay
off_cursor
iy

ix

hl

de

be

af

edit_1

af
a,(iy+0)
(b_mon),a
a,(iy+l)
(b_date),a
a,(iy+2)
(b_day),a
a,(iy+3)
{b_hour),a

“a,(iy+4)

(b_min) ,a
a,(iy+5)
(b_sec),a
af

a,(ix+0)
b,a
a,(s_gl)
a

b
z,edit 1
inc_ch
a,(s_gl)
a
(s_gl),a
edit_1
a,0

b,a
a,(s_gl)
b
z,edit_1
dec_ch
a,(s_gl)
a
(s_gl),a
edit_1
clrscr
delay
of f_cursor
iy

ix

hl

de

bc

af

edit_3:

edit_4:

ret
push
call
call
1d
1d
inc
1d
call
1d
call
call
1d
call
id
call
id
14
1d
1d
1d
1d
1d
id
1d
1d
1d
1d
call
1d
call
1d
1d
1d
1d
id
1d
1d
1d
1d

.1d

1d
1d
call

ret
push
call
call
id
1d
inc
1d
call
1d
call
call
1d
call
1d

af

clrscr
delay
a,(s_gl)
c,a

c

b,c
bin_bcd
c,b
hex_ascii
wrbyte
d,e
wrbyte
a,ll
gotoxy
a,(iy+0)
(b_mon) ,a
a,(iy+l)
(b_date),a
a,(iy+2)
(b_day),a
a,(iy+3)
{b_hour),a
a,(iy+4)
(b_min),a
a,(iy+5)
(b_sec) ,a
dis_f1
a,75
gotoxy
a,(iy+6)
(b_mon),a
a,(iy+7)
(b_date) ,a
a,(iy+8)
(b_day),a
a,(iy+9)
(b_hour),a
a,(iy+0ah)
(b_min),a
a, (iy+0bh)
(b_sec) ,a
dis_f1

af

af
clrscer
delay
a,(s_g1)
c,a

c

b,c
bin_bed
c,b
hex_escii
wrbyte
d,e
wrbyte
a,?



L S

edit_5:

call
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
call
1d
call
1ad
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
call

ret
push
call
call
1d
Id
inc
1d
call
1d
call
call
1d
call
id
call
1d
1d
1d
id
1d
1d
1d
1d
1d
id
1d
1d
call
1d

gotoxy
a,(iy+0)
(b_mon),a
a,(iy+l)
(b_date),a
a,(iy+2)
(b_day),a
a,(iy+3)
(b_hour) ,a
a,(iy+4)
(b_min),a
a,(iy+5)
{b_sec) ,a
dis_f2
a,7l1
gotoxy
a,(iy+6)
(b_mon),a
a,(iy+7)
(h_date),a
a,(iy+8)
(b_day),a
a,(iy+9)
(b_hour},a
a,(iy+0ah)
(b_min),a
a,{iy+0bh)
(b_sec),a
dis_f2

af

af

clrscr
delay
a,(s_gl)
c,a

[

b,c
bin_bcd
c,b
hex_ascii
wrbyte
d,e
wrbyte
a,8
gotoxy
a,(iy+0)
(b_mon),a
a,(iy+l)
(b_date),a
a,(iy+2)
(b_day),a
a,(iy+3)
(b_hour),a
a,(iy+4)
(b_min),a
a,(iy+5)
(b_sec),a
dis_f£f3
a,72

edit_6:

call
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
call
pop
ret
push
call
call
1d
1d
inc
1d

.call

1d
cali
-all
1d
call

1d

call
1d
id
1d
1d
1d
id

‘14

1d
1d
1d
1d
1d
call
1d
call
1d
1d
id
1d
14
14
1d
1d
1d
1d
1d
1d
call

gotoxy
a,(iy+6)
(b_mon) ,a
a,(iy+7)
(b_date),a
a,(iy+8)
(b_day),a
a,(iy+9)
(b_hour),a
a,(iyt0ah)
(b_min) ,a
a,(iy+0bh)
(b_sec),a
dis_f3

af

af

clrser
delay
a,(s_gl)
c,a

c

b,c
bin_becd
c,b
hex_sscii
wrhyte

d,e

wrbyte

a,5

gotoxy
a,(iy+0)
(h_mon),a
a,(iy+])
(b_date) ,a
a,(iv+2)
(b_day],a
a,(iy+3)
(b_hour),a
a,(iy+4)
(b_min},a
a,(iy+5)
(b_sec) ,a
dis_{4
a,69
gotoxy
a,(iy+6)
(b_mon) ,a
a,(iy+7)
(b_date),a
a,(iy+8)
(b_day),a
a,(iy+9)
{b_hour),a
a, (iy+0ah)
(b_min},a
a,(iy+0bh)
(b_sec),a
dis_1£4

af



ret ir z,c_pro3l

edit_em: call clrscr 1d a,(b_manuall)

call delay bit 2,a

call off_cursor call z,chk_off3

1d b,1 call nz,chk_on3

1d c,0 ip c_pro4

1d hl,se_4 c_pro3l: 1d ix,buff_pro3

call print 1d iy,buff_pro3+4

call wait call chk_prol

call wait cp 1

call wait call z,chk_on3

Jjp edit_e 1d iy,buff_pro3+4
se_1: dfb v Edit datas"” call chk_pro2
se_2: dfb  "Function ¢§" cp 1
se_3: dfb  “Total PROGRAMS™ call z,chk_off3
se_4: dfb " PROGRAM EMPTYS$" c_pro4: 1d a,(b_manual2)
chk_pro: push af bit 3,a

push be Jjp z,c_pro4l

push de 1d a,(b_manuall)

push hl bit 3,a

push ix call z,chk_off4

push iy call nz,chk_on4

call time ip c_pro5

1d hl,b_status c_prodl: 1d ix,buff_pro4
c_prol: 14 a,(b_manual2) 14 iy,buff_prod+4

bit 0,a call chk_prol

Jp z,c_proll cp 1

1d a,(b_manuall) call z,chk_on4

bit 0,a 1d iy,buff_prod+4

call z,chk _offl call chk_pro2

call nz,chk_onl cp 1

Jp c_pro2 call z,chk off4
c_proll: id ix,buff_prol c_pros5: ld a,(b_manual2)

1d iy,buff_prol+4 bit 4,a

call chk_prol ip z,c_pro51

cp 1 1d a, (b_manuall)

call z,chk_onl bit 4,a

1d iy,buff prol+4 call z,chk_off5

call chk_pro2 call né,chk_ons

cp 1 Jjp c_prob6

call z,chk_off} c_pro51: 1d ix,buff_prob
c_proz2: 1d a,(b_manualz) 1d iy,buff_pro5+4

bit 1,a call chk_prol

jp z,c_pro2l cp 1

1d a,(b_manuall) call z,chk_on5

bit 1,a 1d iy, buff_pro5+4

call z,chk_off2 call chk_pro2

call nz,chk_on2 cp 1

Jjp c_prod call z,chk_off5
c_pro2l: 1d ix,buff_pro2 c_pro6: 1d a,(b_manual2)

1d iy,buff_pro2+4 bit 5,a

call chk_prol jip z,c_pro6l

cp 1 1d a,(b_manuall)

call z,chk_on2 bit 5,a

1d iy,buff_proz+4 call z,chk_offé6

call chk_pro2 call nz,chk_oné

cp 1 jp c_pro7?

call z,chk_off2 c_pro6l: 1d ix,buff_pro6
c_pro3: 1d a,(b_manual2) 1d iy,buff_pro6+4

bit 2,a call chk_prol



Lt

c_pro7:

c_proll:

c_pro8:

c_pro8l:

c_pro9:

chk_onl:

chk_on2:

chk_on3:

chk_on4:

chk_on5:

chk_on6:

cp
call
1d
call
cp
call
1d
bit
jp
1d
bit
call
call
Jp
1d
id
call
cp
call
id
call
cp
call
i1d
bit
Jp
1d
bit
call
call
Jp
1d
1d
call
cp
call
1d
call
cp
call

1

z,chk_oné
iy,buff_pro6+4
chk_pro2

1

z,chk_off6
a,(b_manual2)
6,a

z,c_pro7l

a, (b_manuall)
6,a

z,chk_off7
nz,chk_on7
c_pro8
ix,buff_pro7
iy,buff_pro7+4
chk_prol

1

z,chk_on7
iy,buff_pro7+4
chk_pro2

1

z,chk_off7

a, (b_manual2)
7,a

z,c_pro8i1
a,(b_manuall)
7,a

z,chk_off8
nz,chk_on8
c_pro9
ix,buff_pro8
iy,buff_pro8+4
chk_prol

1

z ,chk_on8
iy,buff_pro8+4
chk_pro2

1

z,chk_off8
a,(b_status)
(p_load),a

iy

ix

hl

de

bc

af

0,(hl)

1,(hl)

2,(hl)

3,(hl)

4,(hl)

5,(hl1)

chk_on7:

chk_on8:

chk_off1:

chk_off2:

chk_off3:

chk_off4:

chk_off5:

chk_off6:

chk_off7:

chk_off§:

chk_prol:

chk_pro2:

chk_pofl:
chk_poflc:

chk_pofll:

ret
sett
ret
sett
ret
res
ret
res
ret
res
ret
res
ret
res
ret
res
ret
res
ret
res
ret
1d
cp
ret
1d
cp
ip
<p
Jp
cp
ip
cp
Jp
ret

cp
ret
1d
cp
jp
cp
ip
cp
Jp
cp
ip
ret
1d
1d
cp
Jr
1d
cp
Jr
ld
cp
jr
1d
ret
call

6,(hl)
7, (hi)
0,(hl)
1,(h1)
2,(h1)
3,(hl)
4,(hl)
5,(hl)
6,(hl)
7,(h1)

a,(ix+0)

0

z

a,(ix+l)

1
z,chk_pofl
2
z,chk_pof2
3
z,chk_pof3
4
z,chk_pof4

a,(ix+0)

0

z

a,(ix+1)

1
z,chk_profl
2
z,chk_prof2
3
z,chk_prof3
4
z,chk_prof4

b, (ix+0)

a, (b_hour)
(iy+3)
nz,chk_pofll
a,(b_min)
(iy+4)
nz,chk_pofll
a,(B_sec)
(iy+5)
nz,chk_pofll
a,l

inc_ch



N

chk_pof2:
chk_pof2c:

chk_pof21:

chk_pof3:
chk_pof3c:

chk_pof3l:

chk_pof4:
chk_pof4c:

chk_pof4l:

djnz
1d
ret
1d
1d
cp
Jjr
14
cp
Jjr
1d
cp
ir
1d
cp
jr
1d
ret
call
djnz
1d
ret
1d

cp
jr
1d
cp
jr
1d
Ccp
jr
id
cp
Jjr
id
ret
call
djnz
1d
ret
1d
1d
cp
jr
1d
cp
jr
14
cp
jr
1d
cp
Jr
1d
cp
jr
1d
ret
call

chk_poflc
a,0

b, (ix+0)
a,(b_day)
(iy+2)
nz,chk_pof21l
a,(b_hour)
(iy+3)
nz,chk_pof21l
a,(b_min)
(iy+4)
nz,chk_pof21l
a,(b_sec)
(iy+5)
nz,chk_pof2l
a,l

inc_ch
chk_pof2c
a,0

b,(ix+0)
a,(b_date)
(iy+1)
nz,chk_pof31
a, (b_hour)
(iy+3)
nz,chk_pof31
a,(b_min)
(iy+4)
nz,chk_pof31
a,(b_sec)
(iy+5)
nz,chk_pof31

a,l

inc_ch
chk_pof3c
a,0

b,(1x10)
a,(b_mon)
(iy+0)
nz,chk_pof4]l
a, (b_date)
(iy+1)
nz,chk_pof4l
a, (b_hour)
(iy+3)
nz,chk_pof4l
a,(b_min)
(iy+4)
nz,chk_pof4l
a,(b_sec)
(iy15)
nz,chk_pof41
a,l

N
inc_ch

chk_profl:

chk_proflc:

chk_profll:

chk_prof2:

chk_prof2c:

chk_prof2l:

chk_prof3:

chk_prof3c:

chk_prof31:

chk_prof4:

~chk_profdc:

djnz
1d
ret
1d
1d
cp
jr
1d
Ccp
jr
1d
cp
Jjr
id
ret
call
djnz
1d
ret
1d
1d
cp
ir
1d
cp
Jr
ld
cp
Jjr
id
cp
jr
id
ret
call
djnz
1d
ret
1d

cp
jr
1d
cp
ir
1d
cp
ir
1d
cp
Jjr
1d
ret
call
djnz
id
ret
id
id

cp

chk_pofdc
a,0

b, (ix+0)

a, (b_hour)
(iy+9)
nz,chk_profll
a,(b_min)
(iy+10)
nz,chk_proflil
a,(b_sec)
(iy+11)
nz,chk_profll
a,l

inc_ch
chk_proflc
a,0

b,(ix+0)
a,(b_day)
(iy+8) |
nz,chk_prof2l
a, (b_hour)
(iy+9)
nz,chk_prof2l
a,(b_min)
(iy+10)

nz ,chk_prof2l
a,(b_sec)
(iy+11)
nz,chk_prof2l
a,l

inc_ch
chk_prof2c
a,0

b, (ix+0)
a,(b_date)
(iy+7)
nz,chk_prof3l
a, (b_hour)
(iy+9)

nz ,chk_prof3l
a,(b_min)

(iy+10)

nz ,chk_prof3}
a,(b_sec)
(iy+11) .

nz,chk_prof31l
a,l

inc_ch
chk_prof3c
a,0

b, (ix+0)
a, (b_mon)
(iy+6)



chk_prof4l:

Jjr
id
cp
jr
1d
cp
ir
id
cp
jr
id
cp
jr
1d
ret
call
dinz
1d
ret

nz,chk_profdl
a,{b_date)
(iy+7)
nz,chk_prof4l
a, (b_hour)
(iy+9)
nz,chk_profdl
a,(b_min)
(iy+10)

nz ,chk_prof4l
a,(b_sec)
(iy+11)
nz,chk_prof4l
a,l

inc_ch
chk_prof4c
a,0

;*************************

;% Display status LOAD *

;*************************

status:

push
push
push
push
push
push
1d
1d
1d
1d
1d
1d
1d
1d
1d
id
1d
1d
bit
call
inc
bit
call
inc
bit
call
inc
bit
call
inc
bit
call
inc
bit
call
inc
bit
call

af

bc

de

hl

ix

iy
ix,dis_st
(ix+0),31h
(ix+1),32h
(ix+2),33h
(ix+3),34h
(ix+4),35h
(ix+5),36h
(ix+6),37h
(ix+7),38h
(ix+8),"s"
iy,b_status
c,(iy+0)
0,c
nz,sta_0
ix

1l,¢c
nz,sta_0
ix

2,c
nz,sta_0
ix

3,c
nz,sta_0
ix

4,c
nz,sta_0
ix

5,¢c
nz,sta_0
ix

6,c
nz,sta_0

status_1:

status_2:

status_3:

status_4:

inc
bit
call
1d
1d
bit
call
inc
bit
call
inc
bit
call
inc
bit
call
inc
bit
call
inc
bit
call
inc
bit
call
inc
bit
call
1d
1d
1d
call

ix

7,¢
nz,sta_0
c,(iy+2)
ix,dis_st
0,c
nz,status_1
ix

1l,c
nz,status_2
ix

2,c
nz,status_3
ix

3,c
nz,status_4
ix

4,c
nz,status_5
ix

5,c
nz,status_6
ix

6,c
nz,status_7
ix

Te:
nz,status_8
b,2

c,3
hl,st_sl
print

b,2

c,9
hl,dis_st
print

iy

ix

hl

de

bec

af

b, (iy+1)
0,b
z,sta_1

nz,sta_2

b, (iy+1)
1,b
z,sta_1

nz,sta_2

b, (iy+1)
2,b

z,sta_1
nz,sta_2

b, (iy+1)
3,b



call z,sta_l
call nz,sta_2

ret
status_5: 1d b,(iy+1)
bit 4,b

call z,ste_l
call nz,sta_2

ret
status_6: 1d b,(iy+1)
bit 5,b

call z,ste_l
call nz,sta_2

ret
status_T7: 1d b, (iy+l)
bit 6,b

call 2z,sta_l
call nz,sta_2

ret.
status_8: 14 b, (iy+1)
bit 7,b

call z,sta_l
call nz,sta_2

ret
sta_0: 1d (ix+0),05fh
ret
sta_1: 1d (ix+0),0ffh
ret
sta_2: 1d (ix+0),"o"
ret
st_sl: dafb “"LOAD $"
; 0 2 282 9 20 2K o 2 Sk oK K S 4 3 3 X DI o K o 3 3 3K 0K 3 K K R K KK
;* Select channel *
;* Input = - *
;% Output = IX total *
e 1Y data program *

; o 3 0 Sk 3 Ok Sk K 3 3k O 3K 3 K o 38 3 30K 3K 3 3 K 3K O 38 oK 0K K 3K

select_ch: push af

push bc
push de
push hl
1d ix,s_g1
14d a,0

1d (ix+0),a
1d (s_gb),s
1d b,1

1d c,0

1d hl,st_pl
call print

1d a,9

call gotoxy

call delay

call on_cursor

call delay

1d c,l
programl: call scan_key

cp k_left
call z,program2
cp k_right
call z,program3
cp k_main

programi:

sel_ch:

program71:

program72:

program73:

program74:

Jp
cp
Jr
Jr
id
1d
call
1d
call
14
call
1d
call
call
call
call
call
call
call
1d
cp
call
cp
call

ret

1d
ret
1d
1d
ret
1d
1d

z,sel_ch
k_enter
z,programd
programl
a,c
(s_g1),a
hex_ascii
a,9

gotoxy

d,e

wrbyte
d,20h
wrbyte
wrbyte
wrbyte
wrbyte
wrbyte
wrbyte
wrbyte
a,(s_gl)

1
z,program71}
2

z ,program72
3
z,program73
4

2 ,programn74
5"
z,program?5
6

z ,program76
7
z,program77
8
z,program78
wait

hl

de

bc

af

a,1
(s_g6),a
hl

de

bc

af

ix,buff_prol
iy,buff_prol+4

ix,buff_pro2
iy,buff_pro2+4

ix,buff_prod
iy,buff_pro3+4

ix,buff;pro4
iy,buff_pro4d+4



program?5:

program76:

progran77:

program78:

ret
1d
1d
ret
1d
1d
ret
1d
1d
ret
1d
1d
ret

ix,buff_prob
iy,buff_pro5+4

ix,buff_proé6
iy,buff_pro6+4

ix,buff_pro7
iy,buff_pro7+4

ix,buff_pro8
iy,buff_pro8+4

s L2 22322 2233322234413

;*# Clear program *
§ R AR A AR AR AR A

clear_pro:

cl_end:

push
push
push
push
push
push
call
call
call
1d
1d
1d
call
call
1d
cp
ir
call
1d
1d
1d
call
1d
call
call
call
1d
call

af

bc

de

hl

ix

iy

delay
clrscr
delay
b,2

c,0
hl,st_cl
print
select_ch
a,(s_gl)
0
z,cl_end
clrscr
b,1

c,0
hl,st_c2
print
c,a
hex_ascii
wrbyte
hex_ascii
d,e
vwrbyte
b,2

c,0
hl,st_c3
print
a,0l
(ix+0),a
wait
wait
wait
clrscr
delay
off_cursor
iy

ix

hl

de

; 02020 2 2 K 2 3 o 3 3K 0 3 K a3 2k 3K 3 3 3 o o oK ok ok 3 K oK

pop
pop
ret

bec
af

;¥ Program load ON/OFF load
3 ORI K Ao KK o o o oK o K o

program:

pro_f:
pro_ff:

pro_ffl:

pro_ff£f5:

program4l:

program7:

push
push
push
push
push
push
call
call
call
call
1d
Cp
jp
1d
cp
Jjp
1a
1d
1d
call
Jr
1d
push
1d
inc
djnz

djnz
P
1d
call
14
call
cp
call
cp
call
cp
jp
cp
jr
jr
1d
1d
call
1d
call
1d
call
1d
call
call
call
call

af

bc

de

hl

ix

iy

delay
clrscr
delay
select_ch
a,(s_gb)
1
z,program_e
a,(ix40)
0
nz,pro_fT
b,2

c,0
hl,st_p2
print
pro_ff5
b,a

be

b,12

iy
pro_ffl
bc

pro_f£f
pro_f1
a,4%h
gotoxy
c,1
scan_key
k_left
z,program5
k_right

z ,programb
k_main
Z,program_e
k_enter
z,program7
programdl
a,c
(ix+1),a
hex_ascii
a,4%h
gotoxy
d,e
wrbyte
d,20h
wrbyte
wrbyte
wrbyte
wrbyte

x



pro_f1:

prog_loop:

program§:

program81:

call
call
call
call

‘call

call
call
call
call
call
call
1d
1d
1d
call
1d
1d
1d
call
1d
call
1d
1d
call
1d
call
call
id
call
ld
call
call
cp
ip
cp
Jir
Jr
call
call
id
cp
ip
cp
Jp
cp
Jp
cp
jp
call
call
1d
id
1d
call
1d
1d
1d
call
1d
call

wrbyte
wrbyte
wrbyte

of f_cursor
wait

wait

wait

delay
clrscr
delay
on_cursor
b,1

c,0
hl,st_p3
print

b,2

c,0
hl,st_p4
print

a,8

gotoxy
a,(ix+0)
b,a
bin_bcd
c,b
hex_ascii
wrbyte

d,e

wrbyte
a,52h
gotoxy
scan_key
k_main

z ,program_e
k_enter

z ,program8
prog_loop
cl_b

wait
a,(ix+1)

1
~z ,program81
2

Zz ,program82
3

z ,program83
4

z ,program84
clrscr
delay

b,1

c,0
hl,st_pfl
print

b,2

c,0
hl,st_pfll
print

a,ll1
gotoxy

program811:

program312:

upl:

program813:

program814:

call
1d
call
1d
call
call
cp
call
cp
call
cp
call
cp
call
cp
ip
cp
ip
call
Jr
call
call
1d
cp
Jp
1d
1d
id
1d
1d
1d
1d
1d
1d
id
1d
ld
1d
call
call
1d
call
id
call
call
cp
call
cp
call
cp

.call

cp
call
cp
Jjp
cp
jp
call
ir
call

dis_f1
a,ll
gotoxy

c,l

ta_pl
scan_key
k_left
z,pl_left
k_right
z,pl_right
k_inc
z,pl_inc
k_dec
z,pl_dec
k_main
z,program_e
k_enter

z ,program812
key_press
program811
update
wait
a,(s_g6)

1
z,program8l
a,(b_mon)
(iy+0),a
a,(b_date)
(iy+l),a
a, (b_day)
(iy+2),a
a,(b_hour)
(iy+3),a
a,(b_min)
(iy+4),s
a,(b_sec)
(iy+5),a
a,75
gotoxy
dis_f1
a,11
gotoxy

c,l

ota_pl
scan_key
k_left
z,pl_left
k_right
z,pl_right
k_inc
z,opl_inc
k_dec
z,opl_dec
k_main

z ,program_e
k_enter
z,program814
keyl_press
program813
update



L S

pl_keyl:

pl_key2:

.

key_press:

key_pre_e:

1d
cp
Jp
call
1d
cp
Jp
1d
14
1d
1d
la
1d
1d
1d
1d
1d
1d
1d
call
inc
ip
14
and
1d
1d
rlca
rlca
rlca
rlca
or
1d
ret
1d
and
1d
1d
or
1d
ret
push
call
1d
cp
jr
1d
cp
call
cp
call
1d
call
call

1d
cp
Jr
inc
ret
pop

a,(s_g6)
1

z,upl
no_update
a,(s_g6)
1
z,pro_fl
a,(b_mon)
(iy+6),a
a,(b_date)
(iy+7),a
a,(b_day)
(iy+8),a
a,(b_hour)
(iy+9),a
a,(b_min)
(iy+10),a
a,(b_sec)
(iy+11),a
inc_ch
(ix+0)
pro_f1
a,(hl)
0fh
(hl),a

a,c

(hl)
(hl},a

a,(hl)
0£f0h
{hl),a
a,c
(hl)
(hl),a

bc
chang_key
a,(s_g5)

1]
z,key_pre_e
a,e

1

z,pl_keyl

2

z,pl_key2
a,11

gotoxy
dis_f1

bc

a,c

6
z,key_pre_el
c

be

key_pre_el:
keyl_press:

keyl_pe:
keyl_pel:
cl_b:

dis_f1:

ret
push
call
1d
cp
Jjr
1d
cp
call
cp
call
1d
call
call

1d
cp
ir
inc
ret
pop
ret
push
push
push
push

call
call
call
id
call
1d

be
chang_key
a,(s_g5)
0
z,keyl_pe
a,e

1
z,pl_keyl
2
z,pl_key2
a,75
gotoxy
dis_f1

bec

a,c

6
z,keyl_pel
c

bc

af

bc

de

hl

a,l
(b_mon) ,a
(b_date),a
(b_day) ,a
a,0
(b_hour) ,a
(b_min),a
(b_sec),a
hl

de

be

af

af

bc

de

hl
hl,b_hour
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte
d,":
wrbyte
hl,b_min
c,{hl)
hex_ascii
wrbyte

hex_ascii
d,e
wrbyte
d "Haetn

WM



pl_inc:

pl_dec:

opl_inc:

opl_dec:

pl_incl:

call

call

call

id
call
call
ret
push
id
cp
call
cp

" call

1d
call
call
ret
push
1d
cp
call
cp
call
Pop
1d
call
call
ret
push
1d
cp
call
cp
call

1d
call
call
ret
1d
and
1d

wrbyte
hl,b_sec
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte

hl

de

be

af

bc

a,e

1
z,pl_incl
2
z,pl_inc2
be

a,ll
gotoxy
dis_f1

bc

a,e

1
z,pl_decl
2
z,pl_dec2
bc

a,ll
gotoxy
dis_f1

bc

a,e

1
z,pl_incl
2
z,pl_inc2
be

a,75
gotoxy
dis_f1

be

a,e

1
z,pl_decl
2
z,pl_dec2
bc

a,75
gotoxy
dis_f1
a,(hl)
0fbh

(b_set_time),a

pl_inclO:

pl_inc2:

pl_decl:

pl_declO:

1d
and
rrca
rrca
rrca
rrca
cp
call
inc
rlca
rlca
rlca
rlca
push
1d
or

1d
ret
1d
dec
ret
1d
and
1d
1d
and
cp
call
inc
push
1d
or

id
ret
1d
and
1d
1d
and

‘rrca

rrca
rrca
rrca
cp
call
dec
rlca
rlca
rlca
rlca
push
1d
or

id
ret
1d
inc

a,(hl)
0f0h

b
z,pl incl0
a

hl
hl,b_set_time
(hl)

hl

(hl),a

a,d

a,(hl)

0f0h
(b_set_time),a
a,(hl)

0fh

b

z,pl_incloO

a

hl
hl,b_set_time
(hl)

hl

(hl),a

a,(hl)

0fh
(b_set_time),a
a,(hl)

0f0h

d
z,pl_decloO
a

hl
hl,b_set_time
(hl)

hl

(hl),a

a,b
a



pl_dec2:

pl_left:

pl_left_d:

pl_right:

plfleft_t:

ota_pl:

ta_pl:

table_pl:

tbl_11:

ret
1d
and
1d
1d
and
cp
call
dec
push
1d

or

1d
ret
dec
1d
cp
call
ret
1d
ret
inc
1d
cp
call
ret
id
ret
push
1d
Jr
push
1d
1d
dec
dec
dec
dec
inc
1d
inc
inc
inc
inc
djnz
id
call
id
1d
14
1d
Ccp
jr
cp
Jr
cp
ir
cp
Jr

a,(hl)

0f0h

(b_set_time),a

a,(hl) tbl_113:

0fh tbl_112:

d tbl_111:

z,pl_declO

a

hl tbl_1:

hl,b_set_time tbl_2:

(hl) tbl_3:

hl tbl_4:

(hl),a tbhl_5:
tbl_6:

c otbl_1:

a,c otbl_2:

0 otbl_3:

z,pl_left_d otbl_4:
otbl_5:

c,6 otbl_6:
program82:

c

a,c

7

z,pl_left_t

c,l

ix
ix,otbl_1
table_pl
ix
ix,tbl_ 1
hl,b_hour
ix

ix

ix program821:

ix

hl

b,c

ix

ix

ix

ix

tbl_11
a,(ix+0)
gotoxy
d,(ix+1)
b,(ix+2)
e,(ix+3)
a,c

1
z,tbl_111
2
z,tbl_111
3
z,tbl_112
4
z,tbl_112

programf22:

cp
ir
cp
ir
dec
dec
dec

ret
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
call
call
1d
1d
id
call
1d
1d
1d
call
1d
call
call
id
call
1d
call
call
cp
call
cp
call
cp
call
cp
call
cp
jp
cp
ip
call
Jr
call
call
1d
Cp
Jp
1d
1d

5
z,tbl_113
6
z,tbl_113
hl

hl

hl

ix

11,0,2,1
12,0,9,2
14,0,5,1
15,0,9,2
17,0,5,1
18,0,9,2
15,0,2,1
76,0,9,2
78,0,5,1
79,0,9,2
81,0,5,1
82,0,9,2
clrscr
delay

b,1

c,0
hl,st_pfl
print

b,2

c,0
hl,st_pfil
print

a,7

gotoxy
dis_f2

a,7

gotoxy

c,1

ta_p2
scan_key
k_left
z,p2_left
kE_right
z,p2_right
k_inc
z,p2_inc
k_dec
z,p2_dec
k_main
z,program_e
k_enter
z,program822
key_press?2
program821
update
wait
a,(s_g6)

1
z,programn82
a,(b_mon)
(iy+0),a



up2:

program823:

program824:

p2_keyl:

1d
1d
1d
id
1d
1d
id
1d
1d
id
1d
call
call
1d
call
1d
call
call
cp
call
cp
call
cp
call
cp
call
cp
jp
cp
Jp
call
Jr
call
1d
cp
Jp
call
id
cp
Jp
ld
id
1d
1d
1d
id
1d
1d
1d
1d
1d
1d
call
inc
ip
1d

1d
1d
rlca

a,(b_date)
(iy+1),a
a,(b_day)
(iy+2),a
a, (b_hour)
(iy+3),a
a,(b_min)
(iyt+4),a
a,(b_sec)
(iyt+5),a
a,71
gotoxy
dis_f2

p2_key2:

a,71 key_press2:

gotoxy

c,l1

ota_p2

scan_key

k_left

z,p2_left

k_right

z,p2_right

k_inc

z,op2_inc

k_dec

z,op2_dec

k main

z,program_e

k_enter

z,program824

keyl_p2

program823

update

a,(s_g6)

1

z,up2

no_update

a,(s_gé) k2_pel:
1 k2, pe:
z,pro_fl
a, (b_mon)
(iy+6),a
a,(b_date)
(iyi7),a
a,(b_day)
(iy+8),a
a,(b_hour)
(iy+9),a
a,(b_min)
(iy+10),a
a,(b_sec)
(iy+11),a
inc_ch
(ix+0)
pro_f1
a,(hl)
0fh
(hl),a
a,c

keyl p2:

k2_pre_el:

rlca
rlca
rlca
or
Id
ret
1d
and
1d
1d
or
id
ret
push
push
1d
cp
Jjr

call
id
cp
ir
1d
cp
call
cp
call
1d
call
call

pop
call
1d
cp
Jjr
ld
cp
call
cp
call
1d
call
call

1d

(hl)
(hl),a

a, (hl)
0f0h
(hl),a
a,c
(h1)
(hl),a

bc

af

a,c

1
z,k2_pel
af
chang_key
a,(s_g5)
0

z,k2_pe
a,e

1
z,p2_keyl
2
z,p2_key2
a,7
gotoxy
dis_f2

bc

a,c

7
2,k2_pre_el
c

af
bc

bc

af

a,c

1
z,k2_pel
af
chang_key
a,(s_g5)
0

z,k2_pe
a,e

1
z,p2_keyl
2
z,p2_key2
a,7l
gotoxy
dis_f2

be

a,c



TR

dis_f2:

cp
Jr
inc
ret
push
push
push
push
14
1d
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
1d
call
inc
1d
call
inc
1d
call
1d
call
1d
1d
call
call
call
1d
call
id
call
1d
1d
call
call
call
1d
call
id
call
1d
1d
call
call
call
id
call

1
z,k2_pre_el
c

af

be

de

hl
hl,b_day
a,(hl)

1
z,dis_f21
2
z,dis_f22
3
z,dis_f23
4
z,dis_f24
5
z,dis_f£25
6
z,dis_f26
7
z,dis_f£27
d, (hl)
wrbyte

hl

d, (hl)
wrbyte

hl

d,(hl)
wrbyte
d,20h
wrbyte
hl,b_hour
c, (hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte
de"
wrbyte
hl,b_min
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte
d,":"
wrbyte
hl,b_sec
c, (hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte

hl

dis_f21:

dis_f£22:

dis_f£23:

dis_£24:

dis_f25:

dis_£26:

dis_f£27:

p2_inc:

p2_dec:’

op2_inc:

op2_dec:

ret
1d
ret
1d
ret
1d
ret
1d
ret
1d
ret
1d
ret
1d
ret
push
1d
cp
call
cp
call

1d
call
call
ret
push
1d
cp
call
cp
call

1d
call
call
ret
push
1d
cp
call
cp
call

1d
call
call
ret
push
14
cp
call
cp
call

1d
call

de

bec

af

hl,sun
hl,mon
hl,tue
hl,wed
hl,thu
hl,fri
hl,sat

bc

a,e

1
z,p2_incl
2
z,p2_inc2.
bc

a,7
gotoxy
dis_f2

bc

a,e

1
z,p2_decl
2
z,p2_dec2
bec

a,?
gotoxy
dis_f2

be

a,e

1
z,p2_incl
2
2,p2_inc2
bc

a,71
gotoxy
dis_f2

bc

a,e

1
z,p2_decl
2
z,p2_dec2
be

a,71

gotoxy




p2_incl:

p2_incl0:

p2_inc2:

p2_decl:

call
ret
1d
and
1d
id
and
rrca
rrca
rrca
rrca
cp
call
inc
rlca
rlca
rlca
rlca
push
1d
or

1id
ret
1d
dec
ret
1d
and
1d
id
and
cp
call
inc
push
1d
or

1d
ret
1d
and
1d
1d
and
rrca
rrca
rrca
rrca
cp
call
dec
rlca
rlca
rlca
rlca
push
1d
or

dis_f2

a,(hl)

0fh
(b_set_time),a
a,(hl)

0f0h

b
z,p2_incl0

a

hl
hl,b_set_time
(hl)

hl

(hl),a

a,d
a

a,(hl)

0foh
(b_set_tine),a
a, (hl)

0fh

b

z,p2_incl0

a

hl
hl,b_set_time
(hl)

hl

(hl),a

a,(hl)

0fh
(b_set_time),a
a,(hl)

0fOh

d
z,p2_decl0
a

hl
hl,b_set_time
(hl)

p2_declO:

p2_decZ:

p2_left:

p2_left_d:

p2_right:

p2_left_t:

ota_p2:

ot2_tbll:

1d
ret
1d
inc
ret

and
14

-1d

and
cp
call
dec
push
1d

or

id
ret
dec
1d
cp
call
ret
1d
ret
inc
1d
cp
call
ret
id
ret
push
1d
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
1d
call
1d
1d
1d

ret
1d
1d
ret

hl
(hl),a

a,(hl)

0f0h
(b_set_time),a
a,(hl)

0fh

d

z,p2_decl0

a

hl
hl,b_set_time
(hl)

hl

(hl),a

a,c
0
z,p2_left_d

c,7

c

a,c

8
z,p2_left_t

c,l

ix

a,c

1
z,0t2_tbll
2
z,0t2_tbl2
3
z,0t2_thl3
4

2 ,0t2_1tbhl4
5
z,0t2_tbl5
6
z,0t2_tblé
7
z,0t2_tbl7
a,(ix+0)
gotoxy
d,(ix+1)
b, (ix+2)
e,(ix+3)

ix

ix,otbl2_1
hl,b_day



e

ot2_tbl2:

ot2_tbl3:

ot2_tbl4:

otZ_tbl5:

ot2_tbl6:

ot2_tblT7:

ta_p2:

table_p2:

t2_tbll:

t2_tbl2:

t2_tbl3:

t2_tbl4:

t2_tbl5:

12_tbl6:

t2_tbl7:

1d
1d
ret
1d
1d
ret
1d
1d
ret
1d
id
ret
1d
1d
ret
1d
1d
ret
push
ld
Ccp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
1d
call
1d
1d
1d

ret
1d
ld
ret
1d
id
ret
id
1d
ret
1d
id
ret
1d
1d
ret
1d
1d
ret
1d

ix,otbl2_2
hl,b_hour

ix,otbl2_3
hl,b_hour

ix,otbl2_4
hl,b min

ix,otb12_5
hl,b_min

ix,otbl2_6
hl,b_sec

ix,otb12_17
hl,b_sec

ix

a,c

1
z,t2_tbll
2
z,t2_tbl2
3
z,t2_tbl3
4
2,t2_tbl4
5
z,t2_tbl5
6
z,t2_tblé
K
z,t2_tbl7
a, (ix+0)
gotoxy
ad,(ix+1)
b, (ix+2)
e, (ix+3)
ix

ix,tbl2_1
hl,b_day

ix,tbl2_2
hl,b_hour

ix,tbl2_3
hl,b_hour

ix,tbl2_4
hl,b_min

ix,tbhl2_5
hl,b_min

ix,tbl2_6
hl,b_sec

ix,tbl2_7

tbl2_1:
tbi2_2:
tbl2_3:
tbl2_4:
tbl2_5:
tbl12_6:
tbl2_7:
otbl2_1:
otbhl2_2:
otbl2_3:
otbl2_4:
otbl2_5:
otbl2_6:
otbl2_T7:
program83:

program831:

program832:

id
ret
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
afb
dafb
dfb
call
call
1d
1d
1d
call
1d
1d
1d
call
1d
call
call
1d
call
call
cp
call
cp
call
Ccp
call
cp
call
cp
Jp
cp
Jp
call
jr
call
call
id
cp
Jp
1d
id
1d
1d
1d
1d
14
1d
1d

hl,b_sec

7,1,7,2
11,0,2,1
12,0,9,2
14,0,5,1
15,0,9,2
17,0,5,1
18,0,9,2
71,1,7,2
75,0,2,1
76,0,9,2
78,0,5,1
79,0,9,2
81,0,5,1
82,0,9,2
clrscr
delay

b,1

c,0
hl,st_pfl
print

b,2

c,0
hl,st_pfll
print

a,8
gotoxy
dis_f3
c,l

ta_p3
scan_key
k_left
z,p3_left
k_right
z,p3_right
k_inc
z,p3_inc
k_dec

z,p3_dec

k_main

Zz ,program_e
k_enter

z ,program832
key_press3
program831
update

wait
a,(s_g6)

1

z ,program83
a,(b_mon)
(iy+0),a
a,(b_date)
(iy+l),a
a,(b_day)
(iy+2),a

a, (b_hour)
(iy+3),a
a,(b_min)



up3:

program833:

program834:

p3_keyl:

p3_key2:

1d
1d
1d
1a
call
call
1d
call
1d
call
call
cp
call
cp
call
cp
call
cp
call
cp
jp
cp
Jp
call
ir
call
id
cp
Jp
call
id
cp
jp
1d
1d
1d
1d
1d
1d
1d
1d
1d
id
1d
1d
call
inc
Jp
1d
and
1d
1d
rlca
rlca
rlca
rlca
or
1d
ret
1d

(iy+4),a
a,(b_sec)
(iy+5),a
a,72
gotoxy
dis_£3
a,8
gotoxy
c,1

ota_p3
scan_key
k_left
z,p3_left
k_right
z,p3_right
k_inc
z,op3_inc
k_dec
z,op3_dec
k_main

Z ,program_e
k_enter
z,program834
key3_p3
program833
update
a,(s_gb)

1

z ,up3
no_update
a,(s_g6)

1

z,pro_f11
a, (b_mon)
(iy+6),a
a,(b_date)
(iy+7),a
a,(b_day)
(iy+8),a
a, (b_hour)
(iy+9),a
a,(b_min)
(iy+10),a
a, (b_sec)
(iy+11),a
inc_ch
(ix+0)
pro_f1
a,(hl)

0fh

(hl),a
a,c

(hl)
(hl),a

a, (hl)

key_press3:

k3_pre_e:
k3_pre_el:
key3_p3:

and
id
ld
or
1d
ret
push
call
1d
cp
jr
1d
cp
call
cp
call
1d
call
call
pop
1d
cp
Jjr
inc
ret
pop
ret
push
call
1d
cp
ir
1d
cp
call
cp
call
1d
call

‘call

1d
cp
Jr

- inc

dis;fé:

ret
push
push
push
push
1d
1d
call
call
call
1d
call
id
call
1d

0f0h
(hl),a
a,c
(hl)
(hl),a

bc
chang_key
a,(s_g5)

0
z,k3_pre_e
a,e

1
2,p3_keyl
2
2,p3_key2
a,8

gotoxy
dis_f3

bc

a,c

8
z,k3_pre_el
c

bc

bc
chang_key
a,(s_g5)

0
z,k3_pre_e
a,e

1
z,p3_keyl
2
z,p3_key2
a,72
gotoxy
dis_f3

bec

a,c

8
z,k3_pre_el
c

af

be

de

hl
hl,b_date
c,(hl)
hex_ascii
vrbyte
hex_ascii
d,e
wrbyte
d,20h
wrbyte
hl,b_hour



A 4

pd_inc:

p3_dec:

op3_inc:

14
call
call
call
1d
call
1d
call
1d
1d
call
call
call

call

call

call

id
call
call
ret
push
Id
cp
call
cp
call

14
call
call
ret
push
1d
cp
call
cp
call
pop
1d
call

c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte
d,":"
wrbyte
hl,b_min
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte
d,":"
wrbyte
hl,b _sec
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte

hl

de

bc

af

be

a,e

1
z,p3_incl
2
z,p3_inc2
bc

a,8
gotoxy
dis_f3

bc

a,e

1
z,p3_decl
2
2,p3_dec2
bc

a,8
gotoxy
dis_£3

bc

a,e

1
z,p3_incl
2
z,p3_inc2
bc

a,72
gotoxy

op3_dec:

p3_incl:

p3_inclO:

p3_inc2:

p3_decl:

call
ret

push
1d

call
cp
call

1d
call
call
ret
1d
and
1d
1d
and
rrca
rrca
rrca
rrca
cp
call
inc
rica
rica
rlca
rlca
push
id
or

1d
ret
1d
dec
ret
14

1d
1d
and

call
inc
push
1d
or

1d
ret
1d
and
Id
1d
and
rrca
rrca
rrca

dis_£3

bc

a,e

1
z,p3_decl
2
z,p3_dec2
bc

a,72
gotoxy
dis_f3

a,(hl)

0fh
(b_set_time),a
a,(hl)

0f0h

b
z,p3_incl0
a

hl
hl,b_set_time
(hl)

hl

(hl),a

a,d

a,(hl)

0f0h
(b_set_time),a
a,(hl)

0fh

b

z,p3_incl0

a

hl
hl,b_set_time
(hl)

hl

(hl),a

>

a,(hl)

Ofh
(b_set_time),a
a,(hl)

0£0h



p3_decl0:

p3_dec2:

p3_left:

p3_left_d:

p3_right.:

p3_left_t:

ota_p3:

rrca
cp
call
dec
rlca
rlca
rlca
rlca
push
1d
or

1d
ret

inc
ret
1d
and
1d
1d
and
cp
call
dec
push
1d
or

1d
ret
dec
1d
cp
call
ret
1d
ret
inc
1d
Cp
call
ret
1d
ret
push
1d
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp

d
2,p3_declO
a

hl

hl,b_set_1ime

¢hl)
hl
(hl),a

a,b

@

a,thl)
0f0h

(b_set_time),a

a,(hl)

O0fh

d
z,p3_decl0
a

hl

hl,b_set_time

(hl)
hl
(hl),a

,C

(=2 N o}

z,p3_left_d

c,8

c
a,c

9
z,p3_left_t

c,l

ix

a,c

1
z,0t3_tbll
2
z,0t3_tbl2
3
z,0t3_tbl3
4
z,0t3_tbl4
5
z,0t3_tbls
6
z,0t3_tbl6
"

ot3_tb]]ﬂ

ot3_tbl2:

0t3_1bl3:

ot3_thl4:

ot3_tbi5:

ot3_tbl6:

ot3_tbl7:

ot3_tbls:

ta_p3:

table_p3:

t3_tbll:

call
cp
call
1d
call
1d
1d
1d
pop
ret
1d
1d
ret
1d
1d
ret
1d
1d
ret
id
1d
ret
1d
1d
ret
1d
1d
ret
1d
1d
ret
1d
1d
ret
push
1d
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
1d
call
1d
1d
1d
pop
ret
1d

z,0t3_tbl7
8
z,0t3_1bl8
a,(ix+0)
gotoxy
d,(ix+1)
b,(ix+2)
e,(ix+3)
ix

ix,otbl3_1
hl,b_date

ix,o0th13_2
hl,b_date

ix,otbl3_3
hl,b_hour

ix,otb13_4
hl,b_hour

ix,otbl3_5
hl,b_min

ix,otbl3_6
hl,b_min

ix,otbl13_17
hl,b_sec

ix,otbl3_8
hl,b_sec

ix

a,c

1
z,t3_tbll
2
z,t3_tbl2
3
z,t3_tbl3
4
z,t3_tbl4
5
z,t3_tbl5
6
z,t3_tblé
7
z,t3_tbl7
8
z,t3_tbhl8
a, (ix+0)
gotoxy
d,(ix+1)
b,(ix+2)
e,(ix+3)
ix

ix,tb13_1



t3_tbl2:

t3_tb13:

t3_tbl4:

t3_tbl5:

t3_tbl6:

13_tb17:

t3_tbl8:

tbh13_1:
1bl3_2:
tb13_3:
th13_4:
tbl3_5:
tb13_6:
tb13_7:
tbl3_8:
otbl3_1:
otbl3_2:
otbl3_3:
otbl3_4:
otbl3_5:-
otbl3_6:
otbl3_7:
otb13_8:
program84:

program841:

1d
ret
1d
id
ret
1d
1d
ret
1d
1d
ret
14
1d
ret
1d
1d
ret
1d
1d
ret
1d
1d
ret
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
call
call
1d
id
1d
call
1d
1d
14
call
1d
call
1d
call
call
1d
call
call
cp
call
cp

hl,b_date

ix,tb13_2
hl,b_date

ix,tbl3_3
hl,b_hour

ix,tbl3_4
hl,b_hour

ix,tbl3_5
hl,b_min

program842:

ix,tb13_6
hl,b_min

ix,tbl3_7
hl,b_sec

ix,tb13_8
hl,b_sec

8,0,3,1
9,0,9,2
11,0,2,1
12,0,9,2
14,0,5,1
15,0,9,2
17,0,5,1
18,0,9,2
72,0,3,1
73,0,9,2
75,0,2,1
76,0,9,2
78,0,5,1
79,0,9,2
81,0,5,1
82,0,9,2
clrscr

upd:

program843:

delay

b,1

c,0
hl,st_pfl
print

b,2

c,0
hl,st_pfll
print

a,’7
gotoxy program844:
a,5

gotoxy

dis_f4

c,l

ta_p4

scan_key

k_left

z2,pd4_left

k_right

call
cp
call
cp
call
cp
Jp
cp
Jp
call
jr
call
call
1d
cp
ip
1d
1d
1d
ld
1d
14
14
1d
1d
1d
1d
1d
1d
call
call
1d
call
1d
call
call
cp
call
cp
call
cp
call
cp
call
cp
Jp
cp
jp
call
Jjr
call
1d
cp
jp
call
1d
cp
Jp
1d
1d

z,pd_right
k_inc
2,pd4_inc
k_dec
z,pd_dec
k_main
z,program_e
k_enter
z,program842
key_ pressd
program841
update
wait
a,(s_g6)

1
z,program84
a,(b_mon)
(iy+0),a
a,(b_date)
(iy+l),a
a,(b_day)
(iy+2),a
a, (b_hour)
(iy+3),a
a,(b_min)
(iy+4),a
a, (b_sec)
(iy+5),a
a,68
gotoxy
dis_f4

a,8

gotoxy

c,l

ota_p4
scan_key
k_left
z,pd_left
k_right
z,pd4_right
k_inc
z.oph_inc
k_dec
z,0pd_dec
k_main

2 ,program_e
k_enter

z ,program844
key4_p4
program843
update
a,(s_g6)

1

z,upd
no_update
a,(s_g6)

1

z,pro_f1
a, (b_mon)
(iy+6),a



p4_keyl:

pé4_key2:

key_pressé4:

kd4_pre_e:
kd4_pre_el:
keyd_pd:

1d
1d
1d
1d
1d
1d
1d
1d
1d
1d
call
inc
jp
1d
and
1d
1d
rlca
rlca
rlca
rica
or
1d
ret
1d
and
id
1d
or
1d
ret
push
call
1d
cp
Jr
1d
cp
call
cp
call
1d
call
call

1d
cp
Jir
inc
ret
pop
ret
push
call
1d
cp
ir
1d
cp
call

a,(b_date)
(iyt7),a
a,(b_day)
(iy+8),a
a,(b_hour)
(iy+9),a
a,{(b_min)
(iy+10),a
a, (b_sec)
(iy+l11),a
inc_ch
(ix+0)
pro_{f1
a,(hl)

0fh

(hl),a
a,c

dis_f4:

_(n1)

(hl}),a

a,(hl)
0f0h
(hl),a
a,¢
(hl)
(hl),a

bec
chang_key
a,(s_g5)

0
z,k4_pre_e
a,e

1
z,pd_keyl
2
z,p4_key2
a5

gotoxy
dis_f4

bc

a,c

10
z,k4_pre_el
c

bc

bc
chang_key
a,(s_g5)

0
z,k4_pre_e
a,e

1
z,p4_keyl

cp
call
14
call
call

1d
cp
Jjr
inc
ret

push
push
push
push
1d
1d
call
call
call
1d
call
1d
call
1d
1d
call
call
call
1d
call
1d
call
1d
1d
call
call
call
id
call
1d
calY
1d
1d
call
call
call
1d
call
1d
call
id
id
call
call
call
1d
call

2

z,p4_key2
a,69
gotoxy
dis_f4

bc

a,c

10
z,k4_pre_el
c

af

bc

de

hl
hl,b_mon
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte
d,"="
wrbyte
hl,b_date
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte
d,20h
wrbyte
hl,b_hour
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte

) IR
wrbyte
hl,b_min
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte
d,":"
wrbyte
hl,b_sec
c,(hl)
hex_ascii
wrbyte
hex_ascii
d,e
wrbyte

hl



p4_inc:

p4_dec:

opd_inc:

op4_dec:

p4_incl:

call
cp
call

1d
call
call
ret
push
1d
cp
call
cp
call
pop
1d
call
call
ret
push
1d
cp
call
cp
call
pop
id
call
call
ret
push
id
cp

cp
call
pop
1d
call
call
ret
1d
and
id
1d
and
rrca
rrca
rrca
rrca
cp
call
inc

de
be
af

bc

a,e

1

2,p4_incl

2

z,pd_inc2’

bc p4_inclO0:
a,5

gotoxy

dis_f4 pd_inc2;

be

a,e

1
z,p4_decl
2
z,pd_dec2
be

a,b
gotoxy
dis_f4

bc

a,e p4_decl:
1

z,p4_incl

2

z,pd_inc2

bc

a,69

gotoxy

dis_f4

bc

a,e

dhy
z,p4_decl
2
z,pd_dec2
bc

a,b69
gotoxy
dis_f4

a,(hl)

O0fh pd_deci0:
(b_set_time),a

a,(hl)

0f0h pd_dec2:

b
z,p4_incl0
a

rlca
rlca
rlca
rica
push
1d
or
pPop
1d
ret
1d
dec
ret
1d
and
1d-
1d
and
cp
call
inc
push
ld
or

14
ret
1d
and
1d
1d
and
rrca
rrca
rrca
rrca
cp
call
dec
rlca
rlca
rlca
rlca
push
id
or

1d
ret
1d
inc
ret
1d
and
1d
1d
and
cp
call
dec

hl
hl,b_set_time
(hl)

hl

(hl),a

a,d

a,(hl)

0f0h
(b_set_time),a
a,(hl)

0fh

b

z,p4_incl0

a

hl
hl,b_set_time
(hl)

hl

(hl}),a

a,(hl)

0fh
(b_set_time),a
a,(hl)

0f0h

d
z,p4_declO
a

hl
hl,b_set_time
(hl)

hl

(hl),a

a,b

a,(hl)

0f0h
(b_set_time),a
a,(hl)

0fh

d

z,p4_decl0

a



.4

pd_left:

pd_left_d:

pd_right:

pd_left_t:

ota_p4:

ot4d_tbll:

otd4_tbl2:

ot4_tbl3:

ot4_thl4:

push
1d
or

1d
ret
dec
1d
cp
call
ret
1d
ret
inc
1d
cp
call
ret
1d
ret
push
1d
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
id
call
1d
1d
1d

ret
1d
1d
ret
1d
1d
ret
id
1d
ret
1d
1d

hl
hl,b_set_time
(hl)

hl

(hl),s

c

a,c

0
z,pd_left_d

c,l10

c

a,c

11
z,p4_left_t

c,1

ix

a,c

1
z,0t4_tbll
2
z,0td4_tbl2
3
z,0t4_tbl3
4
z,0t4_tbl4
5
z,0t4_tbl5
6
z,0t4_tbl6
7
z,0t4_tbl7
8
z,0t4_tbl8
9
z,0t4_tbl9
10
z,0t4_tbla
a,(ix+0)
gotoxy
d,(ix+1)
b, (ix+2)
e,(ix+3)
ix

ix,otbl4_1
hl,b_mon

ix,otbl4_2
hl,b_mon

ix,otbl4_3
hl,b_date

ix,otbld_4
hl,b_date

otd4_tbl5:

ot4_tbl6:

ot4_tbl7:

ot4_tbl8:

ot4_tbl9:

ot4_tbla:

ta_pd:

table_p4:

t4_tbll:

t4_tbl2:

t4_tbl3:

t4_tbl4:

ret
1d
1d
ret
1d
1d
ret
id
1d
ret
1d
id
ret
1d
1d
ret
1d
1d
ret
push
id
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
cp
call
id
call
1d
1d
14

ret
1d
1d
ret
1d
1d
ret
1d
1d
ret
1d
1d
ret

ix,otbl4_5
hl,b_hour

ix,otbl4_6
hl,b_hour

ix,otbl4_17
hl,b_min

ix,otbl4_8
hl,b_min

ix,otbl4_9
hl,b_sec

ix,otbl4_a
hl,b_sec

ix

a,c

1
z,t4_tbll
2
z,t4_tbl2
3
z,t4_tbl3
4
z,t4_tbl4
5
z,t4_tbl5
6
z,t4_tbhl6
7
z,t4_tbl7
8
z,t4_tbl8
9
z,t4_tbl9
10
z,t4_tbla
a,(ix+0)
gotoxy

d, (ix+1)
b, (ix+2)
e, (ix+3)
ix

ix,tbl4_1
hl,b_mon

ix,tbl4_2
hl,b_mon

ix,tbl4_3
hl,b_date

ix,tbl4_4
hl,b_date



t4_tbl5s:

t4_tbl6:

t4_tbl7:

t4_thbls:

t4_tbl9g:

t4_tbla:

tbl4_1:
tbl4_2:
tbl4_3:
tbl4_4:
tbl4_5:
tbl4_6:
tb1l4_17:
tb1l4_8:
thl4_9:
tbld_a:
otbl4_1:
otbl4_2:
otbl4_3:
othld4_4:
otbl4_5:
otbl4_6:
otbl4_7:
otbl4_8:
otbl4_9:
otbl4_a:
program5:

program51:

programb:

programé6l:

program2:

1d
1d
ret
1d
1d
ret
1d
id
ret
1d
1d
ret
1d
1d
ret
1d
1d
ret
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dafb
1d
cp
call
dec
id
add
call
ret
id
Tet
1d
cp
call
inc
1d
add
call
ret
1d
ret
1d
cp

ix,tbl4_5
hl,b_hour

ix,tbl4_6
hl,b_hour

ix,tbl4_7
hl,b_min

ix,tbiq_8
hl,b_min

ix,tb14_9
hl,b_sec

ix,tbld4_a
hl,b_sec

5,0,1,1
6,0,9,2
8,0,3,1
9,0,9,2
11,0,2,1
12,0,9,2
14,0,5,1
15,0,9,2
17,0,5,1
18,0,9,2
69,0,1,1
70,0,9,2
72,0,3,1
73,0,9,2
75,0,2,1
76,0,9,2
78,0,5,1
79,0,9,2
81,0,5,1
82,0,9,2
a,c

1
z,program51
c

a,48h
a,c
gotoxy

c,5 ;9

a,c
4 ;8
z,program6l
c

a,48h

a,c

gotoxy

c,0

a,c

call
dec
1d
add
call
ret
program2l: 1d
ret
program3: 1d
cp
call
inc
14
add
call
ret
program3l: 1d

prog_t: 1d

program_e: call

inc_ch: push

pro_chl: inc

dec_ch: push

pro_ch2: dec

ret

z,program2l
c

a,8

a,c

gotoxy

c,9

a,c
8
z,program3l
c

a,8

a,c

gotoxy

c,0

a,ll
gotoxy
off_cursor
delay
clrscr
delay
iy

ix

hl

de

be

af

be

b,12

iy
pro_chl
bc

bc

b,12

iy
pro_ch2
bc

;**********#**********

;* Set time to RTC *
;*********************

set_time: push
push
push
push
push
push
call
call
call
1d
1d
1d
call
call

af

bc

de

hl

ix

iy
delay
clrser
delay
b,2
c,0
hl,st_time
print
delay



set_timel:

set_t_end:

call
call
call
call
1d
call
call
push
1d
1d
pop
cp
call
cp
call
cp
call
cp
call
cp
jp
cp
ip
1d
cp
call
1d
cp
call
1d
cp
call
id
cp
call
1d
cp
call
1d
<p
call
1d
cp
call
1d
cp
call
Jp
1d
out
1d
out
1d
out
1d
out
1d
out
1d
out

dis_date set_t_endl: call
dis_time pop
delay pop
on_cursor pop
c,l pop
time_set pop
scan_key pop
ix ret
ix,s_g3 set_tk: push
(ix+0),a push
ix 1d
k_inc 1d
z,time_inc pop
k_dec 1d
z,time_dec cp
k_left jr
z,time_left cp
k_right jr
z,time_right cp
k_main jr
z,set_t_endl cp
k_enter jr
z,set_t_end cp
a,c , Jjr
2 cp
z,set_tk jr
a,c cp
3 jr
z,set_tk cp
a,c Jr
5 cp
z,set_tk jr
a,c cp
6 jr
z,set_tk push
a,c 1d
7 1d
z,set_tk pop
a,c pop
8 ret
z,set_tk set9: inc
a,c set8: inc
9 set7: inc
z,set_tk set6: inc
a,c set5: inc
10 setq: inc
z,set_tk set3: inc
set_timel set2: inc
a,(b_sec) setl: inc
(sec),a set0: 1d
a,(b_min) cp
(minute),a call
a,{b_hour) cp
(hour),a call
a, (b_day) call
(day),a call
a,(b_date) pop
(date),a push
a,(b_mon) 14
{month) ,a 1d

off_cursor
iy
ix
hl
de
bc
af

bc

ix
ix,s_g3
a,(ix+0)
ix

c,0
k_14
z,set0
k_1
z,setl
k 2
z,set2
k3
z,set3
k_ 5
z,setd
k 6
z,seth
k_7
z,8et6
k_S
z,set?
k_10
z,s€et8
k_11
z,set9
ix
ix,s_g3
a,(ix+0)
ix

,e

= ® 0 0 0 0 0 0 0 0 0

z,setll
2
z,setll
dis_date
dis_time
bc

ix
ix,s_g3
a,(ix+0)



setl2:

setl0:

setll:

time_dec:

time_decl:

time_decl0:

time_dec2:

ret
14
ret
14
rlca
rlca
rlca
rlca
1d
1d
and
or
1d
ret
1d
and
or
1d
ret
1d
cp
ip
1d
cp
call
cp
call
call
call
ret
1d
and
1d
1d
and
rrca
rrca
rrca
rrca
cp
call
dec
rlca
rica
rlca
rica
push
1d
or

1d
ret
1d
inc
ret
id
and
14
1d

ix

c,0

c,a

a, (hl) time_dec4:
0fh

c

(hl),a

ay(hl)
0f0h
c

(hl),a time_decd0:

a,c
4

z,time_dec4 time_decdl:

a,e

1

z,time_decl

A time_inc:
z,time_dec2

dis_date

dis_time

a,(hl)

0fh
(b_set_time),a
a,(hl)

0f0h

time_incl:

a
z,time_decl0

i : §

hl
hl,b_set_time
(hl)

hl

(hl),a

a,b

a,(hl)

0f0h
(b_set_time),a

a,(hl) time_incl0:

and

call
dec
push
1d
or

id
ret
1d
cp
jr
cp
ir
dec
call
ret
1d
1d
call
ret
1d
14
call
ret
id
cp
Jp
1d
Ccp
call
cp
call
call
call
ret
14
and
id
1d
and
rrca
rrca
rrca
rrca
cp
call
inc
rlca
rlca
rlca
rlca
push
id
or

1d
ret
1d

0fh

d
z,time_decl0
a

hl
hl,b_set_time
(h1)

hl

(hl),a

a,(hl)

10h
z,time_dec40
d
z,time_decdl

(h1)
dis_date
a,9
(hl),a
dis_date
a,b
(hl),a
dis_date
a,c

4
z,time_inc3
a,e

1

z,time_incl
2
z,time_inc2
dis_date
dis_time

a,(hl)

0fh
(b_set_time),a
a,(hl)

0f0h

b
z,time_inclO
a

hl
hl,b_set_time
(hl)

hl

(hl),a

a,d



time_inc2:

time_inc3:

time_inc30:

time_inc31l:

time_left:

time_leftl:

time_right:

time_rig:

time_set:

dec
ret
14
and
1d
1d
and
cp
call
inc
push
1d
or

1d
ret
1d
cp
jr
cp
jr
inc
call
ret
1d
1d
call
ret
1d
1d
call
ret
1d
cp
call
dec
ret
1d
ret
1d
cp
call
inc
ret
1d
ret

SN N DN AN WN NN D

a, (hl)
0f0h

(b_set_time),a

a,{(hl)

0fh

b
z,time_incl0
a

hl

hl,b_set_time

(hl)
hl
(h1),a

a,(hl)

9
z,time_inc30
b
z,time_inc31
(hl)
dis_date

a,10h
(hl),a
dis_date

a,d
(hl),a
dis_date

a,Cc
1
z,time_leftl
c

c,1l1

a,c
10
z,time_rig
C

Q
=]

a

,time_setl

,time_set2

,time_set3

,time_set4

,time_set5

,time_set6

time_setl:

time_set2:

time_set3:

time_set4:

time_set5:

time_set6:

time_set7:

time_set8:

Jr
cp
ir
cp
Jjr
cp
ip
ret
1d
1d
1d
1d
1d
call
ret
1d
14
14
1d
1d
call
ret
1d
1d
1d
1d
1d
call
ret
ld
1d
1d
1d
14
call
ret
14
1d
id
1d
1d
call
ret
1d
1d
14
1d
1d
call
ret
14
1d
1d
1d
1d
call
ret
1d
1d
1d

z,time_set?7
8
z,time_set8
9
z,time_set9
10
z,time_setl)

hl,b_day
d,1

b,7

e,2

a,0
gotoxy

hl,b_date
d,0

b,3

e,l

a,q
gotoxy

hl,b_date
d,0

b,9

e,2

a,5
gotoxy

hl,b_mon
d,1
b,12h
e,2

a,?
gotoxy

hl,b_hour
d,0

b,2

e,l

a,l2
gotoxy

hl,b_hour
d,o

b,8

e,2

a,13
gotoxy

hl,b_min
d,0

b,5

e,l

a,l5
gotoxy

hl,b_min
d,o
b,9



1d
1d
call

ret
E time_set9: 1d
f 1d
| "1d
’ 1d
1d
% call
| ret
time_setl0: ld
1d
1d
1d
| 1d
| call
ret
;**************
;* Power on *
;**&**1********
power_on: push
push
push
push
push
push
call
call
call
id
1d
1d
call
call
call
1d
1a
call
call
call
call
call
call
call
call
call
call
call
1d
1d
14
call
call
call
1d
1d
call
call
call

e,2
a,l6
"gotoxy

hl,b_sec
d,0

b,5

e,l

a,l8
gotoxy

hl,b_sec
d,0

b,9

e,2

a,19
gotoxy

af

bc

de

hl

ix

iy
clrscr
delay
off_cursor
b,1

c,0
hl,kmitl
print
wait
wait
b,2
hl,fac
print
wait
wait
wait
wait
wait
wait
wait
wait
clrser
delay
b,1

c,0
hl,pro_by
print
waijt
wait
b,2
hl,sang
print
wait
wait

;**************
3* Test RAM %
;**************
test_ram: push
push
push
push
push
push
call
call
call
1d
1d
1d
call

1d

test_raml: 1d
call
1d
call
call
1d
call
id
call
call
1d
call

ld
push
1d
1d
ld
cp
jp
1d
1d
1d
cp
Jp

wait
wait
wait
wait
wait
wait
clrscr
delay
iy

ix

hl

de

be

af

af

bc

de

hl

ix

iy

clrscr
delay
off_cursor
b,1

c,2
hl,st_ram
print

hl,8000h

a,ll
gotoxy
c,h
hex_ascii
wrbyte
d,e
wrbyte
c,l
hex_ascii
wrbyte
d,e
wrbyte

a,(hl)

af

a,0ffh
(hl),a
a,(hl)

0ffh
nz,ram_error
a,0

(hl),a
a,(hl)

0
nz,ram_error



pop
1d
id
add

ram_error: pop

1d
call
halt

af
(hl),a
de,10h

“hl,de

a,h
09fh
nz,test_raml
b,2
c,2
hl,st_ranl
print
w&it
wait
wait
wait
wait
wait
clrser
deiay
iy

ix

hl

de

bc

af

af

b,2

c,0
hl,st_ram2
print

;*******************

;* BINARY TO BCD

*
*

*

af

a,b

(1]
z,bin_bcd_e
a,0

a

aaaal

3% INPUT = B
;*  OUT = B
;*******************
bin_bcd: push
1d
cp
ir
1d
aaaal: inc
daa
djinz
1d

bin_becd_e: pop
ret
;*x*x***#********
;% Wait state *
;**’*************
wait: push
1d
waitl: 1d
wait2: dec
ir
djnz
pop
ret

b,a
af

be
b,0ffh
c,0ffh
c
nz,wait
waitl

af

;**************************

;* HEX to ASCII convert =
¥ IN = € HEX input *
;¥ OUT = DE ascii *
;****#***********l*********

hex_ascii: push af

push bc
push hl
1d a,c
and  0f0h
rrca

rrca

rrca

rrca

call hex_asciil

1d d,a

1d a,c

call hex_asciil
1d e,a

pop hl

pop bc

pop af

ret

hex_asciil: and ofh

cp 0ah
jr nc,hex_ascii2
or 30h
ret
hex_ascii2: sub 9
or 40h
ret

;*************************************
;*Change Key from scan to Nuimber codex
;¥ Input = call scan_key *
;% Output = C *
;************************8***#****t***

chang_key: push af

push de
push hl
push af
1d a,0
1d (s_g5),a
pop af
1d c,0
cp k_ 14
Jr z,c0
cp k_1
ir z,cl
cp k_ 2
ir z,c2
cp k_3
Jr z,c3
cp k 5
Jjr z,c4
cp kE_6
ir z,ch
cp k_17
Jr z,ch
cp k_9
jr z,cT

cp k_10



jr z,c8
cp k_11
Jjr z,c9
chang_end: pop hl
pop de
pop ‘af
ret
c9: inc c
c8: inc c
cT: inc c
c6: inc c
c5: inc ¢
c4d: inc c
c3: inc c
cZ: inc c
cl: inc ¢
cO: 1d a,l
1d (s_g5),a
Jjr chang_end

;*****************#****************

;*Display data for LCD HDM- 20216Hx*

;****#*****************************

INITLCD: LD

A,0

OUT (P_lcd2),a

LD A,00111000B
OUT (P_lcdl),A

CALL EPLUSE

CALL DELAY

LD  A,00001111B
oUT (P_lcdl),A

CALL EPLUSE

LD A,00000110B
OoUT (P_lcdl),A

CALL EPLUSE

1D A,00000001B
OUT (P_lcdl),A

CALL EPLUSE

CALL DELAY

RET

;******‘*********

;¥ OFF cursor *

;****************

off_cursor: push af

1d a,0

out (P_lcd2),a
id a,00001100b
out (P_lcdl),a
call epluse

pop af

ret

;***************

;¥ ON cursor *
;***************

on_cursor:

push af

1d a,0

out (P_lcd2),a
1d a,00001111b
out (P_lcdl),a
call epluse

pop af

ret
3 AR AR A AN AN
;* Back space *
§ R R AR KRR AR R NK
back_space: push
1d
out
1d
out.
call
pop
ret

af

a,0
(P_lcd2),a
a,00010000b
(P_lcdl),a
epluse

af

;*****#************

;* Clear screen

*

;*************#****

clrscr: push
1d
out
1d
out
call
pop
ret

af

a,0
(P_1cd2),a
a,00000001b
(P_lcdl),a
epluse

af

;**#*******************#**********

;¥ Write line lcd 20 charecter

3 IN = HL data display
M A line display
;**********t*****#****************

WRLINE: (93
JR
CP
JR
RET
WRL1: LD
call
JR
WRLZ2: LD
call
WRIM: LD
WRL: LD
PUSH
CALL
POP
INC
DJINZ
RET

1
Z,HRL1
2
Z,WRL2

a,0
gotoxy
WRLM
A,40H

‘gotoxy

B,20
D, (HL)
BC
WRBYTE
BC

HL

WRL

;************************t***

;* Enable pluse generator *
;****************************

epluse: push
push
in
sett
out
1d

epl: djnz
res
out
pPop
pPop

af

bc
a,{(P_lcd2)
2,a
(P_lcd2),a
b,0

epl

2,a
(P_lcd2),a
be

af

*

*

*



ret
;**************************
;¥ Gotoxy *
¥ IN = A *
;% Line 1 = 00h-13h *
;* Line 2 = 40h-53h *
;**#******3****************
gotoxy: PUSH BC

SETT 7,A

ouT (P_lcdl),A

XOR A

‘our (P_lcd2),A
CALL  EPLUSE

POP BC

RET

;*******************************

;¥ write data to lcd display *

; IN = D ’charecter’ *
;¥ OUT = display *
;***************ﬁ***************
wrbyte: push af

1d a,00000001B

out (P_1lcd2),a

1d a,d

out (P_lcdl),a
call epluse

pop af

ret

;************************

;* Delay data for LCD *
;*#**********************

DELAY: LD B,0
DE1: NOP
NOP
DJIJNZ DE1
RET

;***************************#**

;¥ Move cursor top and left *

;******************************

home: push af
push bc
1d a,80h
out (P_lcdl),a
ld a,0

. out (P_lcd2),a
call epluse

pop bc
pop af
ret

;************************

;* Print "data" *
;¥ IN =B ‘'line’ *
B C ’colum’ *
¥ HL ‘’data’ *

*

;% OUT = display

;¥*********************#*

Print: push af
push de
1d a,b
cp 1

ir
1d
add
call
ir
print_1: 1d
add
cell
print_2: 1d
cp
) o
1d
push
call
pop
inc
Jp
print_end: pop
pop
ret

z,print_1
a,40h
8,C
gotoxy
print_2
a,0

a,c
gotoxy
a,(hl)
24h
z,print_end
d,a

be
wrbyte
be

hl
print_2
de

af

;********************#***

;* Load time form RTC *

Hid to buffer

*

;********************#***

time: push
in
1d
in
1d
in
1d
in
1d
in
1d
in
1d
in
1d
pop
ret

af
a,(secl0).
(b_secl0) ,a
a, (sec)
(b_sec),a
a,(minute)
(b_min),a
a, (hour)
(b_hour),a
a, (day)
(b_day),a
a,(date)
{b_date) ,a
a,(month)
(b_mon),a
af

3 FF IS ek o K K

;¥ display time

*

;*******x*********

dis_time: push
push
push
push
push
push
1d
1d
1d
1d
1d
1d
1d
14
14
1d

af

bc

de

hl

ix

iy

a,":"
hl,disb_time+2
(hl),a
hl,disb_time+5
(hl),a
hl,disb_time+8
a,"s"

(hl},a
hl,disb_time
ix,b_hour



. A

d_timelO:

dis_t_end:

1d
ld
1d
and
rrca
rrca
rrca
rrca
add
1d
inc
14
and
add
1d
inc
inc
dec
djnz

ret

b,3
a,(ix+0)
e,a

0f0h

a,30h
(hl),a
hl

a,e
0fh
a,30h
(hl),a
hl

hl

ix
d_timel0

b,1

c,l12
hl,disb_time
print

iy

ix

hl

de

bc

af

H A 20 o 3 3 o 20 3 S D OK 06 O 26 382 K

;% Display date
; E2 333+ 2332323 £33 29

dis_date:

dis_date7:
dis_date6:
dis_date5:

push
push
push
push
push
push
1d
14
1d
cp
Jp
cp
ip
cp
ip
cp
ip
cp
ip
cp
Jp
cp
Jjp

* add

add
add

*®

af

bc

de

hl

ix

iy

de,4

hl,sun
a,(b_day)

1
z,dis_datel
2
z,dis_date2
3
z,dis_dated
4
z,dis_dated
5
2,dis_date5
6
z,dis_dateb
7
z,dis_date?
hl,de
hl,de
hl,de

dis_dated:
dis_date3d:
dis_date2:
dis_datel:

dis_date22:
dis_date2l:
dis_date20:
dis_datel9:
dis_datelS8:
dis_datel?7:
dis_datel6:
dis_datel5:

add
add
add
1d
1d
call
1d
call
1d
1d
and
rrca
rrca
rrca
rrca
or
1d
call
1d
and
or
1d
call
1d
call
1d
1d
1d
cp
Jp
cp
Jp
<p
Jp
cp
Jp
cp
Jp
cp
Jp
cp
Jp
Ccp
Jjp
cp
Jp
cp
Jp
cp
Jp
cp
jp
add
add
add
add
add
add
add
add

hl,de
hl,de
hl,de
b,1
c,0
print
d,"-"
wTbyte
a,(b_date)
e,a
0f0h

30h

d,a

wrbyte

a,e

0fh

30h

d,a

wrbyte

d,n-"

wrbyte

de ,4

hl, jan
a,(b_mon)

1
2z,dis_datell
2
z,dis_datel2
3
z,dis_datel3
4
z,dis_dateld
5
z,dis_datel5
6
z,dis_datel6
7
z,dis_datel?
8
z,dis_datel8
9
z,dis_datel9
10h
z,dis_date20
11h
z,dis_date2l
12h
z,dis_date22
hl,de

hl,de

hl,de

hl,de

hl,de

hl,de

hl,de

hl,de



. ) L

dis_datel4: add hl,de
dis_datel3: add hl,de
dis_datel2: add hl,de
dis_datell: 1d b,1

1d c,7
call print
pop iy
pop  ix
pop hl
pop de
pop be
pop af
ret

;*******************

i In key board *

% IN = - *
;% OUT = A *
;*#*****************
scan_key: push bec
push de
. push hl
scan_key0: 1d b,3 ;1d b=3 for 3 row
1d d,0feh ;set bit 0 select
scan_keyl: 1d a,d
out (P_key),a ;out to control
rlc 4
in a,(P_key) ;in data key
1d e,a
and 0£f0h
cp 0fCh
jp nz,scan_key2 ;if key push bottom
djnz scan_keyl ;if no key jump to rotate row
1d a,0ffh ;if no key result OFFH to buff

1d (key) ,a
ip scan_key3

scan_Kkey2: 1d a,e
1d hl,key
cp (hl) ;compear old key for make bottom
Jp z,scan_key4
1d (key),a
scan_key3: pop hl
pop de
pop bc
ret
scan_key4: 1d a,0ffh 3if old key
Jjp scan_key3

;***************************

;* Buffer data for display *

;***************************

sun: dfb ''SUNS"
mon: dfb "MONS"
tue: dfb  "TUES"
wed dfb "WED$"
thu: dfb "THUS"
fri: dfb “"Frig"
sat: dfb "SATS"
jan: dfb "JANS"
feb: dfb  "FABS"
mar: dfb "MARS"

apr: dfb "APRS"




may:
jun:
jul:
aug:
sep:
oct:
nov:
dec:
st_ram:
st_raml:
st_ram2:
kmitl:
fac:
pro_by:
sang:
sl_begin:
s2_begin:
s3_begin:
st_time:
sl_pcl:
s2_pcl:
s3_pcl:
s4_pcl:
s5_pcl:
s6_pcl:
sman_1:
sman_2:
S_no:
s_nol:
sup_1:
sup_2:
sup_3:
sup_4:
sup_5:
sup_6:
sup_T7:
st_cl:
st_c2:
st_c3:
st_pl:
st_p2:
st_p3:
st_p4:
st_pfl:
st_pfll:

dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb

‘dfb

dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb

dfb

dfb
dfb
dfb
dafb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dafb
dfb
dfb
dfdb
dfb
dafb
dfb

END

"MAYS$"

"JUNS"

“JULS"

"AUGS"

"“SEPS$"

"OCTS"

"NOVS"

"Decs$"

“TEST RAMS"

", .TEST RAM OK..s$"
"Ram ERROR change RAMS$"
"  KMIT LADKRABANGS$"
“"Faculty of Engineer "
" Program by$"

"  Sangkom & Somkid$"
" Clear all data.$"
" Don't test RAM.4"
" Don’'t clear data.$"
" Enter new time §"
"  Load data from PC$"
. Enter to start$"

" Ready OK..!§$"

" Start code ERRORS"
" Start code OK..$"

" End of loading$"

" Manuals$"

" on Off Cancel$"
by Data your BAD !!$"
" g
"Month ERROR ! §"
"Date ERROR ! §"
"Day ERROR ! 8"
"Hour ERROR ! $"
“"Minute ERROR ! $"
"Second ERROR ! $"

" s
= Clear PROGRAMS"

" Clear channel $§"

" OK..$"

" Channel 123456788"
"Function 1234%"

" Total PROGRAMS "'
"  Press enter keys$"
"ON  §" 00:00:00
"OFF $" 00:00:00

s
4"
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Product Specification

The Zilog 2-80 product line is a complete set of micro-
computes components, development systems and support

Z-80A PIO

Byte bidirectional bus (available on Port A only)
Bit Mode -
® Programmable interrupts on peripheral status conditions.

software. The Z-80 microcomputer component set includes
all of the circuits necessary to build high-performance ® Daisy chain priority interruot logic included to provide
microcomputer systems with virtually no other logic and 2 for automatic intetrupt vectoring without external fogic.
minimum number of low cost standard memory elements. @ Eight outpuls are capable of driving Daslington
4 transistors.
The Z-80 Parallel 1/O (P1O) Interface Controller is a o Alli X
ts and out full .
programmable, two port device which provides TTL com- inpritngggutputs fully TTL compatible
patible interfacing between peripheral devices and the
Z80-CPU. The Z80-CPU comfigures the Z8BO-PIO to inter-
face with standard peripheral devices such as tape punches, .
printess, keyboards, etc. bl
P10 Architecture
Structure & {
o N.Channel Silicon Gate Depletion Load technology A block diagram of the Z80P10 is shown in figure |.
e 40P DIP The internal structure of the Z80-PIO consists of a o,
o Single 5 volt supply Z280-LCPU bus intesface, intemal contza} Jogic, Port A 1/0
e Single phase 5 volt clock Jogic, Port B 1/0 logic. 2rd interrupt control logic. A ~
¢ Twoindependent B-bit bidirectional peripheral interface typical application might use Port A as the data transfes
ports with “handshake ™ data transfer control channel and Port B for the status and control monitoring. i
catures The Port 1/O logic is composed of 6 registers with -
“handshake™ control logic as shown in figure 2. The
® interrupt driven “handshake™ for fast response segisters include: an 8-bit input register, an 8-bit output
® Any one of the following modes of operation may be registet, a 2-bit mode control register. an 8-bit mask register, b ]
selected for either port: an 8-bit input/output select register, and a 2-bit mask j{.;
Byte output control register. The last three registers are used only when SR
Byte input the port has been progremmed to operate in the bit mode. n
*SV GND & A DATA N
b o CONTROL
PORT
v r A )
1”0 HANDSHAKE °
. s —_—
(. 72 e .
oy DATA' BUS PERIPHERAL
"““““{ Y I s INTERFACE
iy om o I o DA
ot or oL
*LINES PORT
' —
INTERRUPT .
yo HANDSHAKE
CONTROL }
/
&
”
j f ~= Not ssed im bit mode
INTERRUPT CONTROL LINES " )
FIGURE 1 -
P10 BLOCK DIAGRAM -
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Z80°CPU
Z80A-CPU

Product Specification

MARCH 1978

The Zilog Z80 product line is a complete set of micro-
computer components, development systems and support
software. The Z80 microcomputer component set includes
all of the circuits necessary to build high-performance
microcomputer systems with virtually'ne other logic 2nd a
minimum number of Jow cost standard memory elements.

The Z80 and Z80A CPU's are third generztion single chip
microprocessors with unrivaled computational power. This
increased computational power results in higher system
through-put and more efficient memory utilization when
compared 10 second peneration microprocessors. In
addition, the Z80 and Z80A CPU’s are very ezsy to imple-
ment in1o a system because of their single voltage requdre-
ment plus all output signals are fully decoded and timed to
control standard memory or peripheral circuits. The circuit
is implemenied using an N-channe!, ion implanted, silicon
gate MOS process.

Figure 1 isa block diagram of the CPU, Figure 2 details
the interna! register configuration which contains 205 bits
of Read /Write memory that are accessible 10 the program-
mer. The registers include two sets of six general purpose
registers that may be used individually as 8-bit registers or
2s 16-bit register pairs. There are also 1wo sets of accumu-
1ator and {lag registers. The programmer has access to either
set of main or alternate registers through a group of ex-
change instrections. This alternate set allows foreground/
background mode of operation or may be reserved for very
fast Interrupt response. Each CPU also contains 2 16-bit
stack pointer which permits simple impiementation of

multiple leve] interrupts, unlimited subroutine nesting and
simplificetion of many types of data handling.

The two 16-bit index registers allow tabular data manipu-
lation ang easy implementation of relocatable code. The
Refresh register provides for auvtomatic, to1ally transparent
refresh of external dynamic memories. The I register is used
in 2 powerful interrupt response mode to form the upper 8
bits of a pointer 10 2 interrupt service address table, while
the intezropting device supplies the Jower 8 bits of the
pointer. An indirect call is then made to this service address.

FEATURES

& Single chip, N-channel Silicon Gate CPU.

@ 58 instructions—includes all 78 of the 8080A instruc-
ions with total software compatibility. New instruc-
tions include 4-. 8- and 16-bit operations with more
useful addressing modes such as indexed, bit and relative.

e 17 imezmal registers,

o Three modes of fast interrupt response plus a non-
mask2ble interrupt.

® Directdy interfaces standard speed static or dvnamic
meraozies with virtually no external logic.

® 1.0gsmstruction execution speed.

e Single 5 VDC supply and singie-phase S volt Clock.

@ Quiperforms any other single chip microcomputer in
4., 8-, 0r 16-bit applications.

o All pizs TTL Compatible

@ Builtén dynamic RAM refresh circuitry.

Z80, Z80A CPU BLOCK DIAGRAM
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Z80, Z8DA-CPU Pin Description
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ZB0, ZBOA CPU PIN CONFIGURATION

A

-Ais Tristate output, active high. Ap-Ags

(Address Bus)  constiute 2 16-bit address bus. The
address bus provides the address for
memary (up to 64K bytes) data

. exchanges and for 1/O device data exchanges.

Do-Dy ) Tr-site inputfoutput, active high.

(Data Bus) Dg-D7 constitute an' §-bit bidirectional
datz bus. The daia bus is used for data
exchanges with memory and 1/O devices.

."Tl Outpst, active low. M indicates that the

(Machine curremt machine cycle is the OP code

Cycle one) ferch eycle of an instruction execution.

MREQ Tri-state output, active low. The memory

(Memory request signal indicates that the address

Request) bus ho¥ds a valid address for 2 memory
read o7 memory write operation.

I0RQ Tri-sate output, active Jow. The IORQ

(Inpuz/ signal indicates that the lower half of the

Output address bus holds a valid }/O address for

Request) 2 1/O wead or write operation. An IORQ
signal is also generated when an interrupt
is beimg acknowledged to indicate that an
interrupt response vecior can be placed
on the data bus.

RD Tri-state output, active low. RD indicates

(Memory that the CPU wants to read data from

Read) memory or an 1/O device, The addressed
1/O éewice or memory should use this
signal to gate data onto the CPU data bus.

WR Tri-state output, active low. WR indicates

(Memory that the CPU data bus holds valid data to

Write) be siored in the addressed memory or 1/0
device.

Th v e e megmaersecaewmceatmoeien F BRSSO  wm s

-

RFSH QOutput, active tow. RFSH indicates that
(Refresh) the lower 7 bits of the address bus con-
tain a refresh address for dynamic
memories and the current MREQ signal -3
should be used to do a refresh read toall =
dyvnamic memories. .
- d ]
HALT Output, active low. HALT indicates that g
(Halt state) the CPU has executed a HALT software ‘*"“:
instruction and is awaiting cither & non- )
maskable or a maskable interrupt (with b
the mask enabled) before operation can
resurne. While halted. the CPU executes
NOF’s to maintain memory refresh P
activityr -t
L d
WAIT Input, sctve Jow. WAIT indicates to the
(Wait) Z-80 CPU tha! the addressed memory or
1/0 devices are not ready for 2 data b
transfer. The CPU continues to enter wait -
states for as Jong as this signal is active. B
INT Input, active low. The Interrupt Request -
(Interrupt signal is generated by 1/O devices. A
Request) request will be hénored at the end of the
current instructior: if theinternal soft-
wzre contsolled interrupt enable flip-flop
(IFF) is enabled.
NMI Input. active low. The non-maskable
(Non nierrupt request line has a higher priority
Maskable than INT and is aiways recognized at the &y
Interrupt) end of the current instruction, indepen-
dent of the status of the interrupt ensble  ~
flip-fiop. NMI automatically forces the
Z80CPU 10 restart to Jocation 0066y -
RESET Input, active low. RESET initializes the -
CPU as follows: reser interrupt enable
flip-fiop, clear PC and registers | and R
and set interrupt to BOBOA mode. During  _.ets
reset time, the address and data bus go 1o ';‘
a high impedance state and all contro)
output signals go 10 the inactive state. P
BUSRQ Input. active Jow. The bus request signal has -, x
(Bus a higher priority than NMT and is always rec- &~
Request) ognized a1 the end of the current machine —~*
cycle and is nsed to request the CPU address ~
bus, data bus and tri-state output contrdd . _
signals to go to a high impedance state so ™"
that other devices can control these busses. =, == |
Ty i
®
BUSAK Output, active low. Bus acknowledge js  ==n =
(Bus uvsed 10 indicate 1o the requesting device > 255
~ Acknowledge)  that the CPU address bus, data busand ~ ¥¥%75°
tri-state controi bus signals have been set 7 =%,
10 their high impedance state and the i
exiernel device can now control these signals.
g =X Ll o o
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Timing Waveforms
- INSTRUCTION OP CODE FETCH
The program counter content (PC) is placed on the L - -
address bus immediately at the start of the cycle. One half r " v - ." .
] clock time later MREQ goes active, The falling edge of ;
MREQ can be us=d directly as a chip enable to dynamic .!_\__JF_l_A . -
b memories. RD when active indicates that the memory sscaw Jf K ? ST
. data should be enabled onto the CPU datz bus. The CPU s T\ M | ST W T
sampies data with the rising edge of the clock state T3. e r
T Clock states T3 znd T4 of 2 fetch cycle are used to refresh _ { I :
- N dynamic memories while the CPU is internally decoding b S
L - and executing the instruction. The refresh control signal ‘e _?\——-—————i—f L m— Lo
" 'RFSH indicates that a refresh read of all dynamic memories oe-m =3
should be accomplished. e, b ———m -
- g ! !
1
3 MEMORY READ OR WRITE CYCLES
Iilustrated hese is the timing of memory read or write b L
cycles other than an OP code feich (M cycie). The MREQ i | R TN 5 . '
and RD signals are used exactly as in the fetch cycle. In PO (e S une WS e WY ~
4 the case of 2 memory write cycle. the MREQ also becomes s A Y —= e
E active when the address bus is stable so that it can be used d_ y E —f—
q“ directly as a chip enable for dynamic memories. The WR e~ Aad, | -~ AY
line &5 active when data on the data bus is stable so thatit - LS G SN p
1 can be used directly as a R/W pulse to virtually 2ny type of - T ; | S
semniconductor memory. 3 g (0 I r e —
L +—{=}
L= Ry sl Y I W
i [ -
g
INPUT OR OUTPUT CYCLES
Blustrated here is the dming for an 1/O read or 1/0 write n I v "
operaiion. Notice that during 1/O operations s single wait . ! ] .
state is automatically inserted (Tw*). The reason for this is - L I =T T
that during 1/O operations this extra state allows sufficient e h T
time for an 1JO port to decode its address and activate the : I
T s oy : - A ¥ 5 ~—
WAIT line if 2 wait is required. 7 ! i _:f_ }u.
xow T 1o b
5. i -T = AL
t
- - I e
p ' }n—«
L ﬁ‘ 3 [
! ¥
ki INTERRUPT REQUEST/ACKNOWLEDGE CYCLE
The interrupt signal is sampled by the CPU with the —
] rising edge of the last clock at the end of any instruction. U PO, 5 T e, .- N
e When an interrupt is accepted. a special My cycle is o _J_\_)'—_\_}'_'L_J_L_f_l_j_—\_/—\_
Aoser generated. During this M cycle, the TORQ signal becomes =7 -+
r active (instead of MREQ) 1o indicate that the xmerruplmg t .
kA device can place an 8-bit vectos on the data bus. Two wait anran 4 = | CL
+ - states {Tw*) are automatically added to this cycle so that a = i I
kS ripple priority kwerrupt scheme, such as the one used in the = W .
;:& 280 peripheral controllers, can be easily implemented. == \ — -
3 - o—.
3 = 71
) 1 et
- ® 1 1
3 . = - - i
- - - *
- S A
1
o, ‘j et simmeepp - oy e rm B At e ety »
Tt T it e ameie e - .

e Ly T R R WY ] = R A Y e T Tt
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280, Z80A Instruction Set
- The following is 2 summary of the Z80, Z80A instruction d = any 8-bit destination register or memory location o
set §ho“ing }he assembly language‘ mnemonic and the sym- dd _E_ any l6:bit deginaﬁon register or memory lm e
Z(Lhcd (;pexanon perfonn:hti %m(e: I;rlljstrucuon;;’A morae] de- [ = 8-:.711 signed 2's cgmp‘;emeéu g;splacemem used in -t
iled listing appears in O- technical manual. and relatve jumps and indexed addressing =
assrmb.)y lax.xguzge progzamming manual. The instructions L = 8 special call Jocations in page zer0. In decimal
4 are divided into the foliowing categories: no;aiion these are 0, 8, 16, 24, 32, 40, 48 and 56
1 8-bit loads Miscellaneous Group n = any 8-bit binary number * - 9
16-bit loads Rotates and Shifts no = any 16-bit binary riumber
Exchanges Bi1 Set. Reset and Test H = any &b)i! general purpose register (A, B.C,D.E.
4 Memory Block Moves Input and OQuiput HorL
4 Memory Block Searches Jumps s = any 8-bit source register or memon location
8-bit arithmetic and logic Calls sp = abitma specific 8-bi register or memory location
16-bit arithmetic Restarts ss = any 16-bil source register or memory location
General purpose Accumulator — Returns subscnpt "L = the low order & bits of a 16-bit registes
& Flag 0"”3"";‘5 . _ subscript “H™ = the high order 8 bits of 2 1611 register
| In the table the following terminology is used. () = the contents within the () are 10 be used as a
# b = a bit pumber in any 8-bit register or memory pointer to 2 memory location or /O port number
3 Jocation &-bit repstersare A.B,C,D.E,H. L.1and R
¢ = fiag condition code 16-bit repister pairs are AF, BC, DE and HL
i;l = non ze10 16-bit registers are SP.PC, IX and IY
= 2e10
NC = noncamry Addressing Modes implemenied include combinations of
C = camy the following:  Immediate Indexed
PO = Parfty odd or no over flow Immediate extended  Register
PE = Pasity even or over flow Modified Page Zero  Implied
P = Positive Relative Register Indire
M = Negaiive (minus) Exiended Bit
Mnemonic | Svmbolic Operation Comments Mnemonic | Svmbolic Operation "1 Comments
LD res s=r.n (HL) LD} {DE) — (HL). DE ~ DE+)
{IX+e) (1Y +e) £ HL ~ HL+1.BC ~ BC-1
ziLDd.r d—r d=(HL). 1 ;’7 LDIR (DE) — (HL), DE -~ DE+!
2. (IX+e). (IY+e) | 2 HL <-HL+].BC « BC-]
Z{1Dd.n AL d = (HL), 5 Repeat until BC = 0
= (IX+e). (IY+e) | | LDD (DE) - (HL). DE ~ DE-1
=lLD A.s Avs s=(BC).(DE). | Z HL ~ HL-1.BC - BC-1
. (un). 1. R S| LDDR {DE) = (HL), DE - DE-1
i LDd.A d-A d=(BC),(DE). | = HL —HL-1,BC < BC-]
(nn).1.R Repeat until BC =0
3 LD éd,nn dd—nn dd = BC. DE. « | CPI A-(HL), HL < HL+]
y HLSPax. Yy | £ BC -~ BC-1
w
3 LD dd.{an) | dd ~ (im) dd = BC. DE, Z| CPIR A~(HL).HL = HL+! A~(HL} sets .
y Zz 7 HL.SP IX. 1Y & BC + BC-1, Repeat the flags only.
ZjiD(an)ss | (anj-ss ss= BC, DE. ¥ until BC =0 or A=(HL) | Aisnoi affecred
- HL,SPIX 1Y é CPD A-(HL). HL — HL-1
: £|LDSP,ss SP -ss ss=HL,IX. 1Y | BC — BC-1 -
~ a
3 PUSHSss | (SP-1) sy (SP-2) =5 . B(;; ?;5 o | £ cPor A~(HL). HL — HL-1
3 . SAFIXT z BC - BC-1. Repeat 1
POP dd ddy - (SP):ddyy — (SP+)) gd =BFC- DE, until BC= 0 or A = (HL)
L AFIX. 1Y
3 ADDs A-Ats -
E _|EXDE.HL | DE~HL ADC s A—A+s+CY CY is the =
] Z| EX AF,AF" | AF - AF’ 3| suBs A-A-s carry flag
o~ . -< N
Zlex BC\ /BC’ r| sBCs A=A-5-CY sson@y |
g el e Z] ANDs A-ANs (IX+e), (TY+e)
= OR's A-AVs
EX (SP).ss | (SP)—ss; .(SP+1)~ssy ss=HL IX, 1Y XOR s A—A®S

e e~

4 e e
et e T,
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“ Mnemonic Symbolic Operation Comments Mnemonic Symbolic Op Ci
- » =
CPs A-s s=r1,n(HL) w|BITb,s Z-%y, Zis2erp flag
3 ax+e).(v+e) | = sery < s
. <|INCd d-d+1 v 'S Sp s=r, (HL)
e d=r, (HL) ~ | RESb,s 50 (EX+e), (1Y+e)
= -
: IX+e), (IY+ =
*| pEC 4 d-d-1 (Xse). (¥3e) INA () | A-(n)
N7, (C) 1+ {C) Set flags
ADDHL,ssf HL ~HL4ss e DE NI :}Hf);(lf).m ~HL+1
ADCHL.ss | HL —HL +ss+ CY 8= 0ot -
i il SP - -—
e 21 SBCHL,ss | HL ~HL-ss-CY HL INIR gﬁl')B _‘f’:“" HL+ 1
S| ADDIX,ss | IX<1X+ss ss = BC, DE. Repeat until B=0
T IX.SP
z " IND (HL)~(C).HL ~HL - t
Z] ADDIY ss | Y = 1Y +ss ss=BC, DE, - B<B-1
e 1Y, SP =
= [ N HL)} —{C).HL — HL -
2| incad dd—dd+1 as=pc.pe; | E| DR (1) ~(CLHL - HL -1
ofed . HL.SP.IX.1¥ é Repeat umil B= 0
»
; SmeS. 2| OUT(C),r  {(C)—1
DAA Converts A contents nto  { Operands must Z | ouTl (Cy—~(HL).HL ~HL + 1
T packed BCD following add | be in packed B~B-|
3 or subtract BCD forma OTIR (C)- (HLY.HL ~HL + §
b =l B—B-1
g CPL A—A Repeat uniil B=0
S|NEG A-00-A OUTD (C)—(HL).HL—HL"
C|lccr CcY-CY B-B-1
SCF CY — 1 OTDR (C)-—-(HL). HL—HL - |
3 ¢ B—B-1
NOP No operation [
s HALT Hak CPU Repeatuntit B =0
"E DI Disable Interrupts JP nn PC ~nn NZ PO
Sl Enable Interrupts JP cc, nn If condition cc is true « Z PE
E IMO Set interrup: mode O 8080A mode PC ~ nn. else continue EC ;
£l Set interrupt mode 1 Catio003sy | .| R¢ C-vage J .
e Set internip: mode 2 Indirect Call £ JRKkk e 1f condition kk is true & NZ NC
S PC —PC + ¢, else continue Z ¢
RLC s 7 v JP (ss) PC —ss s=HL, IX. 1Y
! % DINZ e B~B-1.ifB=0
: RLs @ continue. else PC —PC +e
s
CALLnn | (SP-1)—PCy
[ 1 NZ PO
RRC s . v (SP-Z)*-PCL.PC-—nn Z PE
P 5 CALL cc, nn | If condition cc is false c{Nne P
3 «| RRs —E. L continue, else same as C M
# = s CALL nn
] Z|stas T=—oe  |s=r.(HL) 2lRSTL (SP21) = PCyy
1 s s (txve).(vre) | £ OF-2) kG PGy =0
1
b «| SRAS - L
; £ LT RET PC) ~(SP), ,
- 5| srLs Fon = GP+)
- & s RET<cc If condition cc is false \Z PO
1 Z continue, else same as RET Z P
I RLD I ENC B D ERE g THNC P
A ] E RET! Return from interrupt, .
I - = same as RET ¢ M
. RRD [ < 4§ [ cfwur RETN - Retumn from non-
! : A maskable interrupt
] 4 &
: e
l 1
! i i 1 \
i {- !
| 1 —
. v
g - zi& // "
. 4
1
3
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A.C. Characteristics Z80-CPU
Tp =0°C 10 70°C. Ve = +5V 2 5% Unless Otherwise Noted.
. Signal Symbel Pocwmeter M | Mn Unit | Test Conditia
" Oxch Peunt 4 U2 | e
E . L, teH) Chak Puhe Width, Cluck Hogh 3 13 naes
A o tl) Ol Pubse Wadih, Choch, Livs T | 3000 § mev
4 Chch Rise and Fu Tome 0 | mee
. DIAD) Addvers Ovepus Delay - 148 nsey
h & FiAD) Detsr 10 Fhusat 110 nset
E Gom Addven Stable Priwr 10 MRT O f¥crminy Cylded T e, €, = 80pF
‘ s SER I Address Scadte Proow 12 TORD KE v BR1ID Oy cied T T B S 1 lom ™ \aatty* fr=75 -
3 o Adercss Suble vom BD, WR, TORD or MREQ T e T
‘o Address Statde Feons RD e WR Dusvmg Flows TaT mee 121 =y 80
B(Dy Dats Output Delay 230 | nsee I 4
%Dy Orbsy te Fluwt Duting Write Oy cie T0_| e -
A e (D) Dota Setup Tine 10 Riwng Lipe 1o Clock Derwep Mt Cvce |30 narc 18] %" Tepy t - 60 ~
Dy g T Diesa Serup Tome 1o Fahiing Ldge of Cond Durng M2 boMS |60 me | Cy = 509F . 1
gem Deta Statie Prow 10 BR (Memory Cy cied T3T ey 151 tgem® 1~ 210 b
9 Dota Stable Priv 10 WR11°0 Cyotey Tor mey
[ Dwes Stamie From WR Th h (L I P tuqer) 1, =210
w A Halé Time tur Sevup Time [ ey 71 tgr=teyery* 1, 80
1DLT MRy | MREO Deisy From Faling Edps of Cloch W01 0 Lo 100 | msec
-1 Do Ry { WRIG Debay Fromm Rrsing Edpe of Clock, MRTO Hagh ot
MRID spHG MRy | PRED Drias Fiom Faliing Edge v Chad MRE J Hegn me ] () = sorF
T WREr | Pee Wittt FRTD Lo L3} et R T
e (WRA? Pubee Wadth. MREQ High [ faes
1°} - 1p- 30 - 4
Lo (IR | TORO Detay From Reung Edge of Clack. TORD Lo 90 | nsec MRHLT ) ” I
e ee 'DLE (IR} YORG Dxisy From Felung Edpe of Cioch 1ORG Lna TI0 | ox. € » 50pF .
DM@ (IR} TORD Deiny From Rasng Eope of Clock, HORQ Huph ec 4
tDHE Ry | IORD Delay From katling Edpe of Cloct. 10RO Fagh TI0 | weee [ - -
DLeRDr | ED Detay From Reung Edpe of Clock, RD Lom 10| meec N
o 1DL® (RD) | KD Dxia) From Falting Ldge of Clock, RD Low 21 TS (P .
1DHe (RDy | KD Dxtay From Reung Ldpe of Clovk, RD Hoga T see L= sor
DT (RD) | RDDeln From Faling Edge of Chock, KD gk T neec
DLe (WRY ;wnm, From Raung Edpe of Clock, WR Lew 80 | mec “
= IDLS BR) Delay From Falhng Edge of Gock, WR Lew L nses -
R DG (wRy | W Delay From Falling Ede of Crack. WK Hagh T {mec] LT 30F
o (WRL) [ Peter Wick WK Low o) e .
= DO to(Whe) =1 - 40 -
s DL Mty i Delsy From Resing Edye of Ciecs. W] Low 130 | mee | g0
DH M) IGT ety Fiom Resmg Edpr of Cloct, B Mgt e f L 0P
DL (RF) RFSH Dezy From Riung Edpe of Oock, RFSH Low - 180 | mser
KSR | oniRey | S Detay From Roums L of Cuck, KFSH o 786 T mmec ] CL " SOPF .
AT 5 %) W AIT Setur Time 10 Faling Edpe o* Clock 70 nsec
HALT 1D HT) HALT Delsy Time From Falling Edge of Clock. 300 | meec C; ~ S0pF
T 0Ty 5T Setup Time o Rusing Edpe of Clach 80 nsec -
= e (WL} Pubve Wicih, Kh 1 Law 80 fuec —
)
5 * x
] BIRD { b¢n0) BESHG Se1up Time to Ruung Ldgr of Ok 50 nsec 2 3
DL (BA BUZAR Deisy From Rusing Ldge of Clock. BUSAR, Low 120} msec . s
AR oBa BIEAR Detay From Fathing Edpe of Cloct , BUSAR Hagh 6 | heec | €1 " S°F -
-
2y
i KSE | yons) WATET Sewwp Tume 10 Rrung Edge of Clock %0 nsec : B
ettty
a0y Delsy to Fivet (MREQ. TORQ. RD and WR) 100 | mer %
r— — o
[ W1 Suablke Puur 10 10RO {interrup Ack ) 2LH) nsec 1] 1y = 209 1oy * g~ 30 |
4 -
p wOTLS . -
e
A Drta thadid br exsbled nnto the CPU datz bus when 13 o scuve Duting wrerrup: acknowdedse data e S
shanid be cxabled when M) 508 RO a1 buth st hooodciiod
B Al contrd wgnah are intcrnally wachiomertd so they muy be tutally msynchimous wih sespect
4 1o the ct Al —
€ The RESTT upnat munt be actowr e 2 mammum of 3 clock cycles I
4 D Ouipwt Detgy va. Lowlied Capaciunce
1 TA=IC  Wecs+5V2Se
Add J0mec delzy for each SOp! increase in Joad vp to » mxaxinnmm of 200pf for the data bus & 100p{ for
addressd& control Iines Load eucuit for Quiput
3 £ Although @atic by destp, tering puarantees 2, ©F 200 ner mexmum .
h et
E -
k
4 -
j; -
\ . -
- —
-
- e — o -y g - -~ o -
. ' - — T 3 2T
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3 A.C. Timing Diagram
1 Timing measurements are made at the following
voltages, unless otherwise specified: 1" ha
F CLOCK V-6V AsY
‘ OUTRUT 30V 8V
\ INPUT WY BV
FLOAT av 2108V
'™
VA TAVACAYAYAYAYAYE
F (A
4 fw 401 e 5%
4 Ao-ats >
"o tap)
-~ - <5 . < —
3
Ag-15 . )? - Xf A ' B.,
3
1 o] (o
] TN y -t 1
* y X ; AL X
D v 010} jom e Ay o
0-7 r,s,”m:—- Yup— 1] :— 1‘1 — ‘r‘p— (]
our >
: "_): l{I
81 man) S0 gty = E l [
1 b N I /F 41 A
F I DM IRFY 4 r.—‘ut
‘01 (AFp—rt o
RFSR \‘ jL" z o
3 DL R} bt (845 pmm . 'n--llnm ToMY et -
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Absolute Maximum Ratings
Temperature Unde: Bus Spealied aperanng range. *Comment Kore  Fox ZBO-CPL i AC end DC characiensncs et the 43
Stomge Temperatuse =65°C 10 +150°C Stresses sbove those lised under ~Absohise same for the muiary grade pares excepr |
Voliage On'Any Prn O3V i0-7V Maumum Rating”™ may couse permancni
with Respect 10 Ground damage to the devace. Tho 12 stress ralng tee * 200mA
] Power Dusipation 15w onty and functional operation of the dewce )

at theae 01 sny other condition sbove those

ndicated mn the operations] sections of the

specification 15 nos implied. Expomsre to

1 absoluit mamum ranng conditsons for
exiended penods may affec: device refisbiiny. -

: Capacitance

=

i Z80-CPU D.C. Characteristics . o
Ta =25C.[= ] MHe, Sy
- . - - >
Tp =0 C1070°C. ¥ = 5V 2 3% unden atherwnsr specificd unmesswred pins returned (o ground
Symbol | Parsmeter Min. Typ Max. { Unst | Test Condition Syrobo! | Parameter Mar, | Unit
Ve Chat Ingwt Low Voliage 0.3 04s v Ce Chot Capacrtance 35 pF o
Vine Chwi inpes Hhgh Voliage -6 vr3l v O Input Capacttance s oF )
Vi input Lors Voliage 03 08 v Cour Output Cavavitance | 10 oF
Vi Inpus Hegn Voliage 20 Vee v
Vor Outpui Low \ otiage 04 v lop =4 Sma
Vou Outpur Hegh Vintage la v ton = -250mA ZSO'CPU . N
e Powes Supply Current 150 mA Orde g o anon
; ~ Ceri
T} Inpu1 Leskage Cussem 10§ nA | VDoV, f = Plns:;:*
a S ~ Standard SV 25% 0° 10 70°C
Yiom | TreSiate Ourpus Leskage Cuier: n Pl 10 f oA | VougmiAtev, E - Extendes 6Y 25% ~40" 10 85°C
" , B — Mihtary §V 2105 -85 40 125°C
ho n-Siaie Outpur Leakage  ureent m Flom -10 | aA Vour=04v =
hp Dots B Leakage Cwizent in input Mode =10 A 0<V,~,<Va

Capacitance

To=25°C €= 1 MH2
unmeasured pins reruracd 1o ground

Z80A-CPU D.C. Characteristics

V0300V o5 28 pmies itherane speaiticd

Symbat | Pacamerer Min Typ Man Unst | Tew Condition Symbol | Parsmeter I Mav | Lng "
) . Yine Chot ipes Liv Visttage 03 0as Y (g ok Capastanr s X - *

Sk Cionk brpak Phgh Vidoge v -$ Yia=3 I (N it € apa. oty 2 I
‘i Inpu: Lo Vodtape U3 Un v Con Dutpwi L spatance w Fil =
b bipai Ihg, § ohrage i NS o

i Vor Gutpui Lome Vidiage o4 v igy "1 emA

3 Vepg | Ouipus Vg Vedige 24 N VO] ot Ter Z80A-CPU i

- o | P Seppty Consens "zh A o Ordering Information

'4 fu Input Lesage Cureent W oeA VNTBe Y €~ Ceramuc

b Spopr | TaSiste Ouspia Lestare Currert m Flu 16| wn Voppro eV, ;: ;::;m SV 25% 0°10 70°C

"1 Lo TirSi01 Umpust § cobugeUmreni w Flagt -0 uA Vorpvav "
L Disis Bus Leshape € wseest s Pupet Mande 16 ph | pevKv
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A.C. Characteristics Z80A-CPU

Tas 0°C 10 70°C_ Vee =+5V * 5% Unless Otherwise Noted.

s Sgnal Symbal Parsmcsey S | Mo | Ut | Teu Conditien
.
[ Cloct. Period 25 [E ] s 12 . ol
. 1o t4H) Clock Puise Wideh, Clock High [ W1 o V304" ety * o) b
ta (OL) Clack Pulse Wadth, Clock Low 11G__| 3000 | mec
by Clock Rae and Fall Tome O "
1D {AD) Addeen Output Delay 110 e,
' ¢AD} Detay 1o Rioar W e
taem Asddren Stable Prior 1o MRED (Memory Cycle) T [
Aors F Adders Subie Pror 16 TORD D o WE (10 0y e T me] L7 305F Bty ot ™ - &
ia Aderen Suble from 5. W, TORO or MRED T .
taf Agtrew Suble From KD o Wi Dursng Fiast L] e 13 4" t-70
DDy Daua Gacipun Delay 150 nse. P s +1 -50
¥ Dy Dy xc Fiost During Wrie Cy e [ ot = ve)
15 (D} Dmta Sy Trme to Rumng Edge of Clock Duning M1 Cvde 3 3 18} .y 48
i u S0 Deta Sevap Tume to Falling Edpr of Cluck During M2 s |55 e | €y = S0nt aar ™ oL
Dets Sexdie Priot 1o Wi (Memory Cycle) 53] ar. 15} tgon ™1, =170
4 tam Y ';‘iﬁ 0110 Cvele) Tl e emoe
Data Scacie F. b}
3 tect 2 om [} 18]ty toqpp)*t - 170
3 i Any Howd Tune for Setup Time 6} me 1) tgr=tugery* 4 - 70
\DLE Ry | MREG Delny From Falig Edger of Clock. MRED Low 85 § mee.
b DN (MR) WREG Detsy From Reunp bdg of Ciock MREQ High BS e,
. WRIO s MRy ] MPED Delsy From Fathng Edgr of Clock, WREQ Hy B3} e 1 € = soph
1. (WRLY Puise Wacth, MREG Low oY e Bt @Ry X0
| . ) Pubse Syeth, MREQ Hgh 1T 3
P 25 19 wilke " y-2
DLe (iR) TORD Delsy Faom Rusing Edgr of Clock. TORQ Low 75 | e R o)
3 RO IS (R TORQ Detay From Faliing Edpe of Clack , JORC Low BS RIPT €, » S0oF
: 1DHG (1K) TORG Diclay From Rusing Edpe of Clock, IORG High [X3 =3 L ® 500
] 4 IpHE(IRY | TORD Exizy From Falling Edge of Clozh, JORO Hugh RS | waec
tppe (kpy | ED Dexy From Ramg Edge of Clock, RD Low 85 | mec -
DLT (RD, RD Deay From Faling Edp: of Clock, RD Low (= nses &
D qmm_ﬁ; RD Dewr+ From Ruung Edpe nle(k.FQH:p‘ 133 3 tL sopk
i3 (RDy } RO Dezy From Fathing Edge of Clock. RD High 'S | o
\DLe (WRj | F Dey brom Roung Eage of Clock, WR Low €3 | me.
5 DL (VR} WK Dezry From Falling Edge of Clock, ¥R Low ] -t €. = S0pE
tonF(ew; | R Ducre From Fallnp Edis of Clock, WR Hgh B 1 e ] L7
e (WRL) Pulse wrcin, WR Low 1107 [
— = 10} 1Ry =1 =30
!‘ ¥ 4 ‘'pLoun Mi Desry From Reung Edge of Clock, M1 Low 100§ msec = SOpF =
e 1) i Deary From Ruang Edge of Clock, M) High o e e
1
- DL RF RFSH Leiry From Rusng Edge of Clock. RESH Low 133 | meec
KB R | RFSH beiay From Rosng Eape of Cloch, RESH thgh T T e .
wan Y T WAIT Serwp Time o Falhng Edge of Cloch 0 e
08 1 "DHTY RALT Lty Time From Falling Edge of Oact 300 | msec | € = SOpF
4 1843 44Ty INT Seczs Time 10 Rusing Edge of Ciuch 80 s
= WLy Puhe Saath, KM Low 80 nae;
BUSRO L mklnlm o Risng Edpe of Clock 50 nsec
—— | i (A BUEAR Detay From Ruung Edpe of Clock, BUSAK Low 300§ wec .
BXAT ‘ma,\’, BOTAY Delay From Fating Edge of Goch, BUSAR Hog 1 - BN
REE | 4 RESEY Serup Time 10 Ruung Edge of Clock L] et
. [ Delay ac Flon (WREQ, TORO. RD and W4 80 | e
¥ . 11 [N .
- L M} Seakie Frioc to JORO (interrupt Ack.) ] 1) e ht"ﬁ(’ﬂ)“f'“
NOTES- YOR pourt ®e2100
A Dt thould be ensbied onto the CPU érn tua whea BB &5 scuve, Durng interrupt ackeowledge dats oc
Should be caabled whea W and TORE are both scrive. ——
B AN control signals sre sacrmally synchronzad. 30 they may be sotatly asynchronon with respect
10 the clock. o -
C. The FESET sipnal smast e acurve for 3 senmumm of 3 dock cycies.
D. Owtput Deizy vi Losded Capacrance p

TA=T0°C Voo = o5V 5%
Ad¢ 10nsec delay for each 50pf kmcrease da Josd up to maximum of 200pf for data bus and J00p? for
sddress & cantrol lines Lowé carcws for Outpat

Awm&byh‘.uuq’ml“w)o!mmmwn
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Zilog
Product Specification

The Zilog Z-80 product line is 3 complete set of micro-
computer components, development systems and support
software. The Z-80 microcomputer component set includes
all of the circuits necessary to build high-performance
microcomputer sysiems with virtually no other logicand a
minimum number of low cost standard memory elements.

The Z-80 Parallel 1/0 (P10) interface Controller is 2
programmable, two port device which provides TTL com-
patible interfacing between periphesal devices and the
280-CPU. The Z80-CPU configures the ZBO-PIO to inter-
face with standard peripheral devices such a5 tape punches,
printers. keyboards, etc.

Structure

N-Channel Silicon Gate Depletion Load technology

40 Pin DIP

Single 5 volt supply

Single phase 5 volt clock

Two independent 8-bit bidirectional peripheral interface
ports with “handshake™* data transfer control

catures

o Interrupt driven “handshake™ for fast response
@ Any one of the following modes of operation may be
selected for either port:
Byte output

Z-80A PIO

Byte bidirectional bus (available on Port A only)
Bit Mode
® Programmable interrupts on periphesal status conditions.
@ Daisy chain priority interruot fogic included to provide
for automatic interrupl vectoring without external logic.
o Eight outputs are capabie of driving Durlington
transistors.
@ All inputs and outputs fully TTL compatible.

PIO Architecture

A block diagram of the Z8O-PI0 is shown in figose 1.
The internal structure of the Z80-PIC consists of 2
ZBOCPU bus interface. internal contza) Jogic. Port A 1/O
togic, Port B HO logic, and interrupt control logic. A
typical application might use Port A as the data transfer
channel and Port B for the status and control monitoring.

The Port 1/O logic is composed of 6 registers with
“handshake™ control logic as shown in figure 2. The
regisiers inciude: an 8-bit input register, an 8-bit output
register, a 2-bit mode control register, an 8-bit mask register,
an 8-bit input/output select register, and a 2-bit mask
control register. The last three registers are used only when

Byte input the port has been programmed to operate in the bit mode.
L DATA 3
jer=> o CONTROL

b
HANDSHAKE *

o

. LY2 .
w DATA BUS PERIPHERAL
INTERFACE 67 INTERFACE
A LJ DATA
P10 CONTROL
OR CONTROL
DTERRUPT MANDSHAKE ®
CONTROL
B — )
[
1 ;3 “® Mot used in bit mede.
~NTERRUPT CONTROL LINES -
FIGURE 1 R
P10 BLOCK DIAGRAM
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NOTOR
:M!CONDUCTOR
ECHNICAL DATA

.\ o,

.oy

L3 Y .4 ’ : : -
5-Pin DIP Optoisolators
{riac Dnver Output
. .5
Thcse devices consist of gallium- arsenlde infrared emitting dnodes. ophcu!ly coupled
2 silicon bilateral switch.
"hey are designed for applications requhmg tsoloted triac !nggennq
UL Recognized File Number £54915
+ Dutput Driver Designed for 240 Vac Li
150 tsolation Voltage &f 7500 V Peak

. Similat 10 MOC3010 and MOC3011

Standard 6PIN Pla,,(‘u: DIP.
~VDE ‘sppeoved per standard

7L

n’\ e r .\"
!;883«'5 B0 (Cnmhcale numhc( 41853) wﬂh nddulnona'
approvat to DIN IEC380/VDEDBOS, {EC435-VDEDBOS5, IECE5/VDEDSEO, YDEl 10, cnvcrmg
“v= 7l other standards.with #qual o1 lesrsmngem-muucmenls «mdudmg.lEC?M
& VDEO! 13, VDEO16O, VDE0832, ‘VDEQB33 .
{P’ o, part :numbel) \wduch sohshcs VDEODB3

o Special wd {ormizpvpilable {add;u!ﬁx
.80 leqmwmenl 1or 8 mm mmumurn cveepagc dnsmnce bc(ween xnpul ﬁr;qduompul

;o

."-a—

erARED EMITTING DIODE

¢ g o e ————m -,

o e s

MOC3020
MOC3021
MQOC3022
MOL3023

oy

6-PIN DP
~..OPTOISOLATORS |
TRIAC DRIVER QUTPUT

30 -4
b ANCDE
2 CATHULE
jne
& MAIN TERNNAL
5 SUBSTEAIF.
DO N LCHRECY
6 AN IERLAL

-.cvarse Vuﬂago £

!'mw'nd Current — Continuous

Tutal Puwer Dissipation @+ Ta = 25°C
Negligible Powes in Triac Driver
{erate above 25 C

(TPUT DRIVER .

0)11-State Output Terminsl Voltage VORM 400 ;| Volts

Peok Repetitive Surge Current Tsm 1 ) A
ww 1 ms, 120 pps) { 4 .

1.atat Power Dissipation 1 Ta = 26°C Po e lbe) mw
D"volc nlmvc 2.;(: 4 mvy. C

y '/\L DEV!CE

:'.(,lanon Surga Voltage (1) Viso 7500 Vac
ook ae Valtage, G0 12, & Second Duration) 1

Total Power Dinopatien os Tp = 25°C o 3an mw
Dutate almvt‘ mHC a4 mw, C
o nruon h-mpwaluu Rangc T 40 0 2 100 C
mh:nm Operpting h'mpmnlule Range TA Cc

M '\qr e mpw.llmu nangc ‘slq a0 lu [ 1':0 C

mllu, {emperatire (10 s} -— 2(20 ¢

1Letation snge volage, VIgQ. s 8n imernal device dwlectnc breabdown tating

S 8 S e E AR
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C3022, MOC3023

kLA Ey

—Q HOT

m-uwwno«b-uood'omm.mdmnnw.nih

' *This optolsot
. lntented 10 be a trigger device onty.” .
Mhbndh'mnﬂbnon\hmdwmwﬂoduinmly
_aveiiable Intl&.ppliaﬁon Nots AN-T0A. e . .

.
<8

W
VAC

= 008 pf

LOAD GROUKD

.

1n this circuit the “hot” gide of the line is switched and

the load connected to the cold or ground side. .

_<.* bing of the trale,

_ The 39 ohm rosistor and 0.01 uF cspacitor are for snub-
.and the 470 ohm resistor snd 0.05 M

capacitor are Yor snubbing the coupler. These compo-

i

nants may or may not be necessary deponding upon the
!{tduc end josd used. _. - .
% q

4 - 1 R
t - ¥ =
t ! OUTLINE DIMENSIONS -
3 =
A AY
‘ = NOTES:
e smaLe J i 1, DIVENSIONING AND TOLERANCING PR dneS!
7RI 1 AMOOE YILEM, 1082,
coennon 2 CATHOCE 2. CONTAOLUMG DRRENSION INCH
3 3 DAL 10 CENTER OF LEAD Wi FOPMHD
& SAM TERMINAL PARALLEL
n § SUBSTANTE
> § MAN TERMINAL
AT
o« RAE
.} CASE 730A-02
PLASTIC
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ELECTRICAL CHARACTERISTICS (T = 25'C uniess otherwize noted] .

INPUT LED e P
Reversa Leakoga Current.. ’ la - 0.05 100 Ly

[ symbst | min [ 7yp | Mox | uni ]

. (Vg =3V) N :
Forwsrd Voltago Y E . V§ - 1.15 1.5 Valts

lf % 10mA} | }
OUTPUT DETECTOR (If = 0 unless otherwise noted)

Paak Blocking Current, Either Ditoction IDRM - " 10 100 oA
(Rated Vpgm. Note 1} -

Pesk On-State Voltage, Enher_.gn(g_chon Vim - 1.8 3 Vulis
i fiym = 100 mA Peak) |
"1 Critical Rale of Rnsc of Off:State Voltago {Figuro 7, Note 2) dvidt .. .- .10 R . Mgs
3 b e - - b . S -~ "'-‘ o o Tt

1ED Triggor Cnmm!, Curwnt chuued 10 Latch Dmpul FA
' nal Voluge ' 3V.Note3)

<T¢sl yonm rhull,‘n apnlml wllhco dvidt ming & :
Ahis § static dvidt See Figure 7 fortest cirasit. Con d-fa net ol e losd- mtvmq thyvistods} eoly..

A devices & ouetum;éd |o tigget at sn . v.lue tess than or equat to max \gy. Therefore, recommended operaling !; bes
“mh OC3: OCSGJ lal MOC3022, 5 mA for Mocm:n and slw3otute max i (60 inAL e

) Ta = 25°C
~ 3 1. A + B0 W YT O 171 HV4R]
|!l }/fi" SRS R DU U O . Y ] /;’ :
o orgl—{ {-- - Y i E
8 | =———-rurst omy ' < J/,’, T rapi— - Cqe e l :
z FULSE OR IC l 1 l' ,IJ; l i) ; :
2 H ¥ i - - i i
M EanEs | p%
2 ;!j;;r,'l./;',:-, NS N i I pobob
S eR /- N
7 AT T v b : |
R 54 we ]! ﬂ/// '/:ﬂl i I 2 0 $ /l - ! f t
=" . I ,Arllxi HE I ! i ;
T’“ “‘l BRI i l / . i
e E M i i
'L ﬁ"cl“ L ! ,i'ii. feetebematrbl wel . oL _{ oo
1) W 10 3 1 .

b VRO AR CURSERT ol

Figure 1. LED Fonward Voltage versus Forward Current

Vyog OHSTATE VOLTANE o 3e

Figure 2. On-State Charpetatistirs
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dvdi
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P ) - 3 K )
L Wy e =0 1
3 : B R , Gl - ATIN {{— -
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Figure 6. dv/dt versus Load Resistance

The mescury wetted sclay provides 3 high speed tepraled pulie 10
the DUT

. 100w scope probes ate used, 10 alow high speeds and vatiages

The warst case condiron for statie dv (8 18 establuled by tiygeiing
the DU T with a noirmat LTD input curtent, then iemoving the
current. The vauable Ryggy allows tha dvtt to be graduatty
increased untl the DU T contimmas to trigy® psponse 1) the
apphad voltage pulse even oltier thie 1ED current hag lsern tonover
The dvidl 1s then drcreased untit the DU T stans trgaennag e s
measuied st fhis pownt and secorded

0V

»
o

- 063 Vo
e

Figure 7. Static dv/dt Test Circuit



20 CHARACTERS X 2 LINES MODULE

PHYSICAL DATA
Modute tire . . ....
Min, view aces . .
Charsctar toostruction . .
Charscteralre ... ...
Cheracter pitch
Dotsire ... ..,
Wolght . oieinnneans

L J0OW x JO.0H « 1000 mm
« 88.2W x 2001t mm
coSu 7 dots

cerees 8.2
OGW-OGSNMM
cvisaae. SBOVE2BY

ABSOLUTE MAXIMUM NATINO! min  moe
Power supoty for logie (Vpp - Vst ..... O oV
Power ruoply for LCD (Voo + Vi) g 118V
tnput voltage (Vi) . .. ..., Veg VooV
Operation temperaturs (Top! o'c s'c

Stormge tempeesture (Terg) . oovueyes. -20°C N°C
ELECTRICAL CHARACTERISTICS Voo »3.020.25V 75°CH
Inout high voltsoe (Vid ... ..ccvinas 22V min,
Input low voltage (Vi) .., cessaense 0.6V man,
Outout high voltsgs (Vout . (-low=0.205mA) 2,4V min,
Output low woltege (Vo) .. fo ®12mA) 0.8V mun,
Power jupply curremt Ling) . Vpp*3OV] 1 2mA wvp,
23mA man,

Orivemethed . ..o oviiinrennrennsens . 118DUTY

Powar wooly tor LCO drive (Vpg - Vi )

ot Tee0’C. L.i.ii.iiiiiiiele.. . 46V VD,
Te=25"C .
T--SoC.....................33\'

DISPLAY PATTERN

Pin Mo, | Byt Levet Bammerion

0 vss < ov |

1 Voo - §V | Powe uesly

E] VL - =1
M:  Dets inewt

9 ot iy L:  Inairuttuna dews gyt
- [ )

i Ry - AR

[] e L= £ ratle vgrat

7 0. [N

j J [-1] ",

k] o1 LY

10 Y] WA,

(L 04 haid N Oote tamt Ba®

13 [ L

13 ) L

14 [:1] -,

*in cose of & hive invhruction, @ots ¢ trevrfered By twiry waing oy
€ tuses of DA-OT, snd TO.DI ot voud. tirmt DOSs1inn I¢ Ngher
@orter § Bers ond satrnd 4 lower & BIY oF § DTS, Byt in cone @ § Do
Ftrugtion, SeTs & remteved by dow s o 0007,

TEST PROCEDURE

HDM-1641 6H

HU=
(‘rr-l

b v
by
;4

Las

aoan)

w
"500
Ty
4
o
QRN Q

[ omison )
Garrsimoe
e

1 sbove inmrvetion b reecuted b Bier, § 2 7 dote cheracter wilt
be drnleved from 1ot Bge of unoer Haw Snd CUrNr Mves 19 ighe,

]

g e

|quwaj%

AR )_J-‘u( pv

’ 1“‘

18 CHARACTERS X 4 LINES MOOULE

PMYSICAL DATA .
Module sire ... ........ B70Wx000H £ 100D mm
WMin viewores ..., +.6TAW ¥ I3 2H mem
Chiractsr construction ceesa.52 7 dou
Chorserer sire ., ... e 2OEW LIS H mem

P - L]

. 083 2055 mem

ABSOLUTE MAXIMUM RATINGS min e
Power ooty for ot (Voo - Veg) ..... 0 10V

Power wvoly for LED (Vpg - V) .« -0 135V
Irput voltagw (Vey) . . . Ves Voo V
Overstion temosrsrure (Toe) . 0'c %0°C

Storoye wenpeesture Merg) .. ........ -20°C 70°C
ELECTRICAL CHARACTERISTICS (Vop »5.020.25V 25°C)
foputhich voltage (Vael ... ... ..0...0. 22V min,
Trout low vottsoe Vi) o oocaeinnnt oo 08V mIe,
Outout Meh vohrsge [Vou) o How=0205mA} 2,4V min,
Ovtout low voltage Voo } .. g "1 2mA) 04V mm,
Power wopty anremt lign] . [Voo*S0VE  2.0mA tve,
30mA mex,

Power aupoly for LCD drive (Vpg - V)

« 1--0c......................L!Nm

TI'SOC.....................JBVM

DISPLAY PATTEAN

P e Protud Lot Furetan
1 vss - oV
2, yoo - (X Powe wavly
3 Yo - -
. Dwes rowt
L3
. b “n L tetruetion dees mawt
M Dere e
nrw [}
P n L: O serte
[ et Lroble wprel
[} oo M
s, 2] LN
;] =1 un
0 03 -
X} D4 R, Owew bwe e *
12 0% -,
o) un,
o7 uA,

| TEST PROCEDURE

ey K
—-000Cg 0o
00000 0o
! Dooog ao
¢ o0 Qg
3 CooGa Gu
gooog ao
LIDOC aon
. QJo0co 0o
a 0ooo
. QQQDU

S YT R—

] R
Yee s AV m
I Crrrm limervet 8 1m3)

1 $hone insvruction it seervred DY 8 WL § 3 T @ots chorerte wot
be dHDWYed 1rom 1941 Bt of whow e sl EWEr Oved 18 Fut

o e i st
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1. Curtis D.Johnson "Microprocessor-Based Process Control®
Pretice-Hall , 1984

2. Gio Wiederbhold "Database Design" Mc Graw-Hill ., 1977

3. John Hindmarsh "Electrical Machines and Their Applications”
4" Edition , 1977

4. Hard book MCS-51 , Intel Corportion , 1985

'S o {a « ¢ ' [4 Py
5. LTNABUARLADTRLARNTOUAT LAN 98 "RTC Tsuu?1nﬂaaan" Qunﬂwué 2533
™) ' Py -3
6. 8y 17177770, 2N tﬁavga " Z-80 MICROPROCESSOR " ?taa,2521

n'a - [y I" [
7. B'NB NITWUMNALUAS/UBLRDT %lﬂﬂ,stB





